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New official insignia of the Strate 
Command... the long-range air arm of 
our nation. The shield depicts through the J 
mailed fist a powerful potential for defense, 

at the same time stressing the olive branch of peace. The clouds and fie 
of blue sky symbolize the global capabilities of this mighty striking force. 


England and from U.S.-to-Africa, both non-stop... using 


in-flight refueling, emphasize the valuable role the F-84 is playing 
in SAC as a strategic jet fighter airplane with amazing mobility. > > 


For these accomplishments and other assuring demonstrations of our air 
power, credit must fall to the laudable teamwork of each individual in the 


Strategic Air Command, and to their Commander, General Curtis E. LeMay. 


AUGUST 20, 1953. 
TURNER A.F.8,., GEORGIA TO NOUASSEUR, AFRICA, (31ST STRATEGIC FIGHTER WING) 
TURNER A.F.8., GEORGIA TO LAKENHEATH, ENGLAND, (SO8TH STRATEGIC FIGHTER WING) 
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Your hands on the Future! 


When you grip the wheel of an Air Force jet, your hands are on a fast, 


high flying future that leads to the top in jet aviation. 


Once behind the controls of an Air Force 
Jet, you leave the humdrum of everyday 
life...soar far above the cares of the 
crowd into a bright new future of ad- 
venture and excitement. You're part of 
a select flying team, playing for the high- 
est stakes of all . . . mastery of the Jet 
Age! You'll win too, because you’ve been 
trained to win. You have confidence in 
yourself, in your fellows, and in your 
plane, the fastest and safest flying equip- 
ment in the world. 


As an Air Force Aviation Cadet, you 
get in on the ground floor of jet aviation, 
learn jet flight with the latest equipment 
and best instructors. You graduate as 
an Air Force lieutenant earning over 
$5,000 a year . . .a man thoroughly pre- 
pared for leadership in both military and 
commercial aviation. Join the many fine 


young men who keep their hands on 
the future. Train for tomorrow today... 
as an Aviation Cadet. : 


You May Be Eligible 


To qualify as an Aviation Cadet, you 
must be a high school graduate. In 
addition, you must be between 19 and 
2614 years, unmarried, and in good 
physical condition, 


High School Graduates! 


Now, you can: 
¢ Win an Air Force Commission 
¢ Earn Over $5,000 A Year 


as an Air Force jet pilot 


WHERE TO GET MORE DETAILS: 


Contact your nearest Aviation Cadet Selection Team, 
_ Air Force Base or Air Force Recruiting Officer. 

Or write to: Aviation Cadet, Headquarters, U. S. Air 

Force, Washington 25, D.C. 


HERE’S WHAT YOU DO: 


I. Take your high school diploma or 
certificate of graduation and a copy of 
your birth certificate to your nearest Air 
Force Base or Recruiting Station. Fill 
out the application they give you. 


2. If application is accepted, the Air 
Force will arrange for you to take a 
physical examination at government 
expense. 


3. Next, you will be given a written 
and manual aptitude test. 


4. If you pass your physical and other 
tests, you will be scheduled for an Avia- 
tion Cadet training class. The Selective 
Service Act allows you a four-month 
deferment while waiting class assignment. 
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LOOK AT AMERICA’S LEADERS 


How Lycoming helps America Bi eaten 
* 


44 ° 44 
g row stro n g er win gs AERO DESIGN AND ENGINEERING COMPANY 


AMERICAN CAR AND FOUNDRY COMPANY 
AIR MATERIEL COMMAND 


° e e . A, BEECH AIRCRAFT CORPORATION 
Pioneer in air-cooled engines, Lycoming now BENDIX AVIATION CORPORATION 


makes important contributions to jet progress ee ee Soo aad 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
DOMAN HELICOPTERS, INC. 
FOOD MACHINERY & CHEMICAL CORPORATION 


Over 25 years ago, Lycoming created its first aircraft 
FORD MOTOR COMPANY 


engine. Today, Lycoming builds 54 different CENPRAL EERCrAIG Cone 
reciprocating engines with a horsepower range from GENERAL MOTORS CORPORATION— 
. . Cramer CHEVROLET-AVIATION ENGINE DIVISION 
65 to 1525—including America’s only geared and DETROE re NvaaeSIONEENIOR, 
supercharged air-cooled engines in the 400-h.p. class. CADILLAC MOTORCAR DIVISION 
; INTERNATIONAL BUSINESS MACHINES CORPORATION 
: . : KAMAN HELICOPTER CORPORATION 
In the field of jet power, Lycoming produces high- TAGE RURE LER Ree 
quality precision parts and major assemblies. From NEW IDEA FARM EQUIPMENT COMPANY 
Lycoming come engine components for J-47 jet Bree Te a eee ETA TION 
| 2 x * ‘ iy PIPER AIRCRAFT CORPORATION 
engines . . . main leg cylinders for F-86 Sabrejet PRATIAA WHEENEY SEER 
| landing gear . . . complete gearboxes for J-40 jet engines. RYAN AERONAUTICAL CORPORATION 
SYLVANIA ELECTRIC PRODUCTS, INC, 
. =D THOMPSON PRODUCTS, INCORPORATED 
Do you need dependable air-cooled power . . . precision co cg Oe a eee 
parts ++. Or any other of the diversified services listed WESTINGHOUSE ELECTRIC CORPORATION 
| with our signature? Lycoming’s wealth of creative DyRIC HE ALE ONAUTECAE DIVISION. 
, : ih Se CURTISS-WRIGHT CORPORATION 
engineering ability . . . 2/4 million square feet of floor 
space . . . and 6,000-plus machine tools stand ready to 


| serve you. Whatever your problem . . . look to Lycoming! 


Just off the press! “Tur 

Lycomine Story’’...40 inter- 

pa pne, ulnctrated pages ye Aircraft Engines, Industrial and Tank Engines, Engine Overhaul, Generating Units . . . Turbine Engineering 
ing ewes Lycoming 18 and Research, Engineering Design and Development, Hardened and Ground-Precision Parts, Gears and 
ready re help es Write for Machine Parts . . . Complete Assemblies, Heat-Treating and Plating, Steel Fabrication, Castings, Boilers 
it on your letterhead. 


FOR RESEARCH + FOR PRECISION PRODUCTION 


“«~ Lycomine 
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150 HP 
RILEY TWIN 
NAVION 
CONVERSION 
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Sherman, Texas) 


| 

| 

| 

| 

| 

| 

| e 

| Design/Engr. Report: Learstar Conversion 
| 

| 

| 

| 

| Flight Evaluation: Wilcox ‘“CAT’’. .Capt. L. H. Mouden 14 
| 


f 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| RILEY TWIN Navion conversion at | Pictorial vs Symbolic Indication. .LCdr. G. W. Hoover 17 


| TEMCO-Greenville included removal of | 
single engine, all interior furnishings, in- l Flight Operations Round Table: 


Waomehsn eh ats) Sicosteticcaiastel s, Problems in Winter Operation..................- 18 
| tion of two 150-horsepower Lycoming 


| engines with all-metal, full-feathering | 
| Hartzell propellers. Completely new in- | Skyways for BUSINESS.)) 65:3) sia Sac eee ee eee eRe 24 
| strument panel; floor-mounted pedestal 
with throttle, propeller and mixture con- 
trols. Reinforcement of center wing sec- | 
| tion; toe brakes; larger vertical stabilizer | 


| and complete new deluxe interior. | Now Hear This..... 6 NBAA Report ...... 28 


Navicom. 05 Sie oie Rin ee eee aoe aaa 31 4 


TWIN Navion conversions, this more 
powerful version offers: improved twin- 
engine performance... increased speed, 
smoother handling. These assembly-line 
conversions are now being performed at EDITOR & PUBLISHER MANAGING EDITOR ART DIRECTOR 
TEMCO-Greenville on Navions and 140- Mrs. J. Fred Henry D. N. Ahnstrom P. Norwell Yamron 
horsepower RILEY TWIN’s. 
ae Cone ENGST ENICO.Clea: ASS’T. PUBLISHER & | MANAGING DIRECTOR PRODUCTION MGR. 

ieee : / ; ADV. MGR. Franklin D. Walker Stanley M. Cook 
ville is serving executive aircraft owners 


E : ‘ Bennett H. Horchler 
... delivering the greatest aircraft reha- 
bilitation value in the nation. Whatever READER SERVICE MANAGER 
your needs... modification, conversion, Jack Galin 
complete overhaul... TEMCO is 
equipped, experienced and ready to 
handle your job. 


a 

First of the new 150-horsepower RILEY Performance Pitfalls 22 Service Guide ..... 34 
: 

FOUNDED BY J. FRED HENRY, 1942 


For full details on this case history and infor- 
mation about TEMCO's complete custom 
rehabilitation service for multi-engine aircraft, 
write to: 
Herrol Bellomy, Gen. Supt., TEMCO 
Aircraft Corp., Greenville Overhaul 
Division, Box 1056, Greenville, Texas. 
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Top Performer... Now Proved and Improved 


It’s *54’s “Smoothest”’ Airplane 


America’s most widely acclaimed new 
airplane—the powerful Cessna 180— 
now offers you greater performance, 
beauty and value than ever in a brilliant 
1954 model! Completely service-proved 
—refined and improved in dozens of 


Lagat e es 


CESS. 


ALACRAFT COMPANY 


“Living Room” Comfort Aloft 


Step in! Stretch out! Here you'll find 
more foot and leg room, more over-all 
comfort than in any other airplane in 
the 180 class. A powerful heating-venti- 
lating system keeps you comfortable 
in every season, at every altitude. 
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ways, it’s quieter and smoother, cruises 
over 150 m.p.h., offers full 4-place com- 
fort, brilliant new interior and exterior 
colors and styling and yet the Cessna 
180 is still $6000 under the nearest 
competitor. Only $12,950! 


Smoothest Power Possible 


...So smooth that when the engine is 
running, you can even rest a glass of 
water on the cowling without disturb- 
ing the water! ... flashing 6-cylinder 
power with automobile economy. Hight 
brand-new engine improvements. 


Over 150 m.p.h. cruising speed! 


Shorter, 
slower landings! 


Longer range with 
greater load! © 


Greater stability! 


Faster take-offs! 


Best 
high-altitude 
performance! 


¥ More horsepower per pound! 


No Other Airplane Can Match Cessna 180’s 
All-Round Performance! 


New Exterior Baggage Door... 
New Color Striping . .. New Up- 
holstery ... New Sloping Map 
Compartment. . .“‘Para-Lift”’ 
Flaps... World’s Safest, Smooth- 
est Landing Gear... Extra 
Sound-Proofing ... Gravity-Feed 


Fuel System (60 gals.) . . . Easy 
conversion for skis, floats orcargo. 
For more information, see nearest 
Cessna dealer (listed in yellow 
pages of your telephone book) 
or write Cessna Aircraft Co., 
Dept. S-2, Wichita, Kansas. 


0200008008060 0S88C88808 e 
e 

Maxwell W. Balfour, Director J e@ 
Spartan School of Aeronautics Dept $-14 ® 
Tulsa, Oklahoma . 
Please send your free Catalog immediately. e 
Name. Age . 
Address. md 
City. State . 
Indicate which of these branches interests you: e 
(J Flight OD Flight Engineer © 

(J Crop Dusting [] Instruments a 

(J A. & E. Mechanics [J Link Instructor ms 
0000080080080 8908088088980068808080 8 
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And a good paying future it is, too! 
Thousands of young men have entered 
the field of aviation in the last few 
years. Thousands more are needed! 
SPARTAN, the University of Aviation, 
has trained many who now hold key 
jobs. You can succeed with this same 
fine training. At SPARTAN, training 
is that impossible-to-beat combination 
of classroom instruction and shop prac- 
tice. Instructors are drawn from many 
branches of aviation and know how to 
give you the most knowledge and ex- 
perience in the shortest possible time. 
Investigate what SPARTAN can do 


SPARTAN — 


UNIVERSITY OF AVIATION 


COLLEGE of EMGINEERING 
AOORESE DEPT. $-14 


TULSA, OKLAHOMA 


SCHOOL of AERONAUTICS 


MARK AND MAIL 


now hear this... 


PERSONNEL 

William A. Patterson, president of 
United Air Lines, recently was elected to 
the Board of Westinghouse Electric Corp., 
New York. 

W. D. Parker, Manager of Aviation 
Sales for Phillips Petroleum Co., has been 
elected Chairman of Aviation Technical 
Service Committee of the American Petro- 
leum Institute’s Division of Marketing. 

Edward G. Littel was appointed as- 
sistant to the president of Vitro Corpora- 
tion of America and affliated companies. 
Mr. Littel has his offices in Washington, 
DAG 

Dale A. Lichty, vice president in 
charge of sales and engineering, Hydro- 
Aire, Inc., has been elected to the com- 
pany’s Board of Directors. Leslie E. 
King has been appointed a project en- 
gineer at Hydro-Aire, Ine. 

J. C. Owen, former Senior Engineer in 
charge of Systems Engineering activities 
at Eclipse-Pioneer, has been named Chief 
Engineer, Instrument Products, of Lear, 
Inc., Grand Rapids Division. 

Larry Eigenrauch was named as sales 
manager of Eclipse-Pioneer Division Foun- 
dries of Bendix Aviation Corp. Willard 
Neuert will take Mr. Eigenrauch’s former 
position as production manager. 

Nils H. Lou has been appointed chief 
manufacturing engineer at Republic Avia- 
tion Corp. 

Walter A. Barthol, former zone man- 
ager at Los Angeles for AC Spark Plug, 
has been named Chicago Regional man- 
ager of AC Spark Plug division of General 
Motors Corp. He replaces W. C. Lee 
who has been elevated to headquarters 
staff in Flint, Mich. 

George E. McKusick, formerly chief 
advisor of the N. Y. Int'l Office of the 
CAA, has joined the staff of Lockheed 
Aircraft Service as service salesman. 

Carrol E. Rather recently was named 
purchasing agent of Southwest Airmotive 
Company at Love Field, Dallas. 

Lee Talladay of Milan Michigan, was 
elected National President of the Flying 
Farmers. 

Forrest F. Hinkley has been named 
Director of Subsidiary Operations, Aero- 
quip Corporation; Horace B. Ferguson 
has been named Director of Purchasing. 

Kenneth G. Patrick recently was ap- 
pointed manager of educational relations 
services in the Public Relations Services 
Division of General Electric Co. J. Stan- 
ford Smith has been named to Mr. Pat- 
rick’s former position as manager of 
general public relations services. Ralston 
B. Reid replaces Mr. Smith as manager 
of advertising and sales promotion for G-E 
Apparatus Sales Div. at Schenectady. 

Lynn Eaton has become vice president 
in charge of sales of the National Com- 
pany, an electronics firm located at Mald- 
en and Melrose, Mass. 


COMPANIES 

Hamilton Standard division of United 
Aircraft Corporation has announced com- 
pletion of its new laboratory facilities at 
Windsor Locks, Conn. 

Canadian Pacifie Airlines has or- 
dered three Comet 2 jet airlines from de 
Havilland for delivery next Fall. CPAL 
has an eption to purchase a fourth Comet 
2 for delivery early in 1955. 

Aerodex, Inc., Miami, has announced 
completion of its new Executive Aircraft 
Terminal at Miami International Airport. 

Minneapolis-Honeywell Regulator 
Co., Aeronautical Division, is establish- 
ing a wintertime jet aircraft flight center 
at Tucson, Arizona. T. U. Grove will be 
in charge of the new Tucson center. 

Aeronautical Elecironies, Inc., lo- 


cated at Raleigh-Durham Airport (N. C.), 


has completed its reorganization and ex- 
pansion program. Betty Skelton, well- 
known aerobatic pilot, has been appointed 
Secretary and General Manager of the cor- 
poration. 

Bell Aireraft Corporation has an- 
nounced the sale of three helicopters to 


the French government and a French Indo 


China air charter service. 


AWARDS 


Ralph S. Damon, president of Trans a 


World Airlines, received the American 
Legion’s Award of Merit for his contribu- 
tions to aviation. 

Col. Bernt Balchen, USAF; Walter 
L. Massie, chief pilot for Goodyear Air- 
craft Corporation; and Jacqueline Auriol 
of France were awarded the Harmon In- 
ternational Trophies. 

C. R. Strang, chief project engineer 
at Douglas Aircraft, Santa Monica Div., 
was cited by the University of Michigan 
for his outstanding achievements and con- 
tributions to the field of engineering. 


AERO CALENDER 

Jan. 8-11—Eleventh Annual Miami-Havana 
Air Cruise. 

Jan. 18-22—American Institute of Electri- 
cal Engineers. Winter Meeting. Hotel 
Statler, New York. 

Jan. 25—IAS Honors Night Dinner. Astor 
Hotel, New York. 

Jan. 25-29—Twenty-second Annual IAS 
meeting, Astor Hotel, New York. 

Jan. 25-28—Plant Maintenance & Engi- 
neering Conference and Show. Hotel 
Conrad Hilton, Chicago. 

Feb. 3-5—Society of Plastics Industry. 
Edgewater Beach Hotel, Chicago. 

Mar. 22-25—Institute of Radio Engineers 
National Convention. Hotel Waldorf As- 
toria, New York. 

Apr. 29-30—American Society of Tool En- 
gineers, Convention Center, Phila. 

May 5-7—Third International Aviation 


Trade Show. 71st Regiment Armory, 
New York. 
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Sign of a good time to fly 


No snowdrifts, no icy roads when you travel along TWA’s 
“fair-weather level.” Just a smooth, relaxed, easy-going 
atmosphere as your swift TWA Constellation speeds you to 
your destination. You nap, read, catch up on work—feast 
yourself on delicious complimentary meals while snow-covered 
roads and surface storms pass unnoticed below. Try it on Sun and fun are only hours away via TWA. Big fare 
: Y all li h > a d savings with TWA's economical Sky Tourist service to 
your next trip. ou ll discover there's every good reason California, Arizona, the Mediterranean and India. 
to fly . . . every season of the year. 


Where inthe world do you want to go? For information Fly the tinest a FLY. = 


and reservations, call TWA, or see your travel agent. 
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THE LEARSTAR 


Lodestar conversion by Learcraft raises TA S to over 270 mph, in- 
creases range to 3,000 miles; all without additional horsepower 


by Herb Fisher 


Chief Aviation Development 
Port of New York Authority 


# 


i 


nd there I was at 13,000 feet, cruising a Lodestar at 
A a spectacular true airspeed of 286 mph and success- 
fully concealing my surprise over this new git-up-and-go 
performance of the dependable, old twin-engine trans- 
port. 

While you’re trying to absorb that startling cruise 
figure, here are a few more eyebrow-raising facts and 
numerals recorded during the flight: Gross weight, 19,500 
Ibs.; manifold pressure, 30 inches; OAT, 6° C.; rpm, 
2200; IAS, 226; fuel consumption, indicated rate of 106 
gallons or 636 lbs. an hour. 

These extraordinary performance specs for an aircraft 
which normally cruises in the 190-220 mph range were 
obtained without additional horsepower. The readings 
are for standard Wright 1820-56’s. 

However, there is no deep mystery about how I was 
able, without added power, to get that high cruise and 
such an economical fuel flow. For the airplane was the 
remarkable new “Learstar”—a Lodestar with an honor 
degree from the graduate school of Santa Monica’s new 
No Drag U. 

It is a Lodestar with a difference, the difference being 
spelled out in terms of increased aerodynamic efficiency 
and that, in turn, stems from painstaking attention to 
every item of drag, however small, on an airplane noted 
for its clean lines and surfaces. In short, the “Learstar” 
now flies with very little of its drag showing. 

A product of the imaginative thinking and I-don’t- 
know-what’s-impossible attitude of William P. Lear, Di- 
rector of Research and Development of Lear, Inc., and a 
Collier’s Trophy winner, the “Learstar” has emerged as 
a twin which matches the best cruising speed of the 
fastest twin-engine airline equipment. Other results of 
the conversion include deluxe comfort, exceptional range, 
economical fuel consumption, and the ability to utilize 
small airports. 

As a starting point for the conversion, the Lockheed 
Lodestar provided Lear with one of the safest aircraft 
ever built, one with clean aerodynamic lines and an out- 
standing performance record. 

Bill Lear believed, however, that the full potential of 
the Lodestar’s fine design had not been developed and 
that a higher level of performance could be obtained by 
applying to it the wealth of knowledge of drag compiled 
by research agencies since the Lodestar was designed. 
He also had definite ideas about the elimination of exter- 
nal bric-a-brac, or aerodynamic barnacles. on aircraft. 
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- removing such things as antenna housings and masts was 


executive pilot’s report 


The conversion program was launched by attacking 
every external item which contributed to drag, but merely 


only part of the solution of the problem. To make certain a 


that no area of drag would be overlooked in the task of — 


refining the basic Lodestar configuration, Lear organized 
a scientific program of study to reach the desired objec- 
tives—higher speed and improved over-all performance 
without change in horsepower. He established Learcraft 
Conversions, Inc., at Santa Monica and staffed it with top 
caliber engineers and production experts. For example, 


the chief engineer of the project is Gordon Israel, pilot — 


and designer who contributed to the design planning 
which evolved Grumman’s F7F and F9F and the Mallard. 

The details of the step-by-step modification of the Lode- 
star, from nose to tail and from wing tip to wing tip. 
will be found in the companion article in this issue by 
Don Dwiggins. As a pilot who worked closely with air- 
craft design, engineering and modifications for many 
years, I was keenly interested in each change in the 
“Learstar,” but I was much more concerned with how 


those changes had paid off in improved aerodynamic — 


performance. 

I was introduced to the “Learstar” at Newark, N. J.. 
and it was an impressive introduction. With Bill Lear 
as my guide, I walked around the airplane to study at 
close range the numerous drag reduction changes incor- 
porated in the airplane. My list reads like this: 


1. Modified “droop” tip wing, replacing the standard - 


Lodestar wing slots and providing reduced drag and 
greatly improved stall characteristics. Reduced flap travel 
with “batwings” and external flap tracks removed and 
flaps modified to taper to a hairline feathered trailing 
edge, aiding in drag reduction and increasing wing area. 

2. The increased angle of incidence of the horizontal 
stabilizer and the squared-off stabilizer tips, plus a new 
saddle on the fuselage contour forward of the stabilizer’s 
leading edge. 

3. New specially modified Goodyear main wheels. 

4. Flush windows and new bird-proof windshield. 

5. A fully retractable tailwheel, so designed that take- 
offs and landings cannot be made with the tailwheel 
swivel unlocked. 

6. A new streamlined cowling, plus new augmentor- 
type exhaust system. A new, stronger engine mount moves 
the thrust line and entire nacelle three inches outboard. 
This new separation between (Continued on page 41) 
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FUEL CONSUMPTION 
GALLONS PER HOUR 


SPECIFIC RANGE 
MILE/POUND 


TRUE AIRSPEED — M.P.H. — AT 10,000 FT. 
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Design / Engineering Report 


Learstar Speed Conversion 


Detailed drag study leads to complete rework of Lodestar airframe, and re- 
sults in increased efficiency in power utilization, added speed and range 


by Don Dwiggins 


For business executives can now utilize America’s 
thousands of small airports with airline economy 
through the amazing metamorphosis of a small World 
War II transport, cleaned up to modern performance 
standards by an airminded businessman who knew what 
price he was paying for that old devil drag. 

Bill Lear, who built a highly successful enterprise 
manufacturing precision electronics and radio gear for 
airplanes, hated inefficiency with such a passion that 
he plunged headlong into a brand new business to do 
something about it. 

That something was a complete changeover of his 
loveable old personal Lockheed Lodestar to make it what 
he knew it could be—a sleek, efficient business ship 


ARTIST’S drawing of Learstar in flight shows the aircraft after 
all modifications have been made. Note the new one-piece Sier- 
racin windshield. The original Lodestar windshield had a broken 
contour line that accounted for considerable drag, while new 
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that’s entirely capable of airliner performance. 

His Lockheed Model 18 Lodestar subsequently became 
the prototype for a new executive fleet being created 
by Lear through the investment of hundreds of thousands 
of dollars in research and development of the original 


Lodestar into what he fondly calls the “Learstar Speed 4 


Conversion.” 

This idea was the origin of Learstar Conversions, Inc., 
a subsidiary Lear company at Santa Monica Airport in 
Southern California, currently bossed by Division Mana- 
ger Arthur W. Cruse. 

Already Lear has six Lodestars under conversion in 
his new Santa Monica plant (including his own), with 
the first commercial job scheduled for delivery in January 


one-piece windshield offers better visibility, less drag, greater 
strength and safety. Note, too, that all outside “clothesline” an- 
tennae have been eliminated to cut drag. ADF loops are hidden 
inside plastic fairing immediately ahead of horizontal stabilizer 
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to Paul Butler, president of Butler Aviation. 

Lear admits he isn’t yet through with modifying the 
Lodestar into the “Learstar.” He feels confident that the 
conversion ultimately will exceed 300 mph true air speed 
cruising on only 58% power at 10,000 feet. 

Right now, Lear guarantees a cruise of 270 mph, or 
50 mph faster than the design cruising speed of 220 mph 
specified for the original Model 18, first built by Lock- 
heed in 1939, 

However, the big thing about the “Learstar” is not 
the added speed—it is the amazingly increased efficiency 
in power utilization, brought about largely by a thorough 
rework of the entire airframe from nose to tailwheel. 

Gordon Israel, Lear’s chief engineer, describes the 
result this way: 

“We flew the ‘Learstar’ at cruising speed side-by-side 
in formation with a standard Lodestar—same speed, 
same altitude, and discoyered that the ‘Learstar’s’ en- 
durance was 9 hours against 5 hours for the Lodestar, 
with the same quantity of fuel aboard.” 

That’s the kind of performance that means something 
to a business executive who could become irritated on 
learning that his Lodestar (and other similar aircraft) 
operates at a propulsive efficiency of only about 40%! 

Lear was definitely irritated when he learned from 
Dr. August Raspet, head of the Aerophysics Department 
of Mississippi State College, that 60% of his power was 
being wasted fighting unproductive drag, while only 
40% kept the ship flying. 

To digress a moment, it would be of interest to know 
how Dr. Raspet found out so much about drag, and 
how he helped Lear whip it. 


COCKPIT redesign for Learstar called for dropping front wing 
spar eight inches to provide flush cockpit floor, and removing 
bulkhead behind pilot seats. Note all switches, circuit breakers 
are on console apron; there are no switches or controls on ceiling 


tpi ca eS 


JANUARY 1954 


WILLIAM P. LEAR and Gordon Isreal (right) combined 
abilities to develop Learstar conversion which was the 
result of Bill Lear’s desire to whip drag, and Gordon 
Isreal’s ability to enginer Bill Lear’s ideas into reality 


Dr. Raspet had developed a precise flight research 
method to evaluate performance of sailplanes (he cleaned 
up the RJ-5 with the help of R. H. Johnson to increase 
its glide ratio from 30 to 40, enabling Johnson to set a 
new world distance record for gliders of 535 miles). 

It involved, for the Lodestar, flying to 20,000 feet and 
gliding back to 10,000 feet, with props feathered, to de- 
termine the thrust horsepower required with and without 
Lear modifications (such as cowl flaps). This data was 
correlated with other data obtained in powered flight 
with torque noses and torquemeters on the engines, to 
determine over-all propulsion efficiency before and 
after each modification. (Continued on page 36) 


FULL CLOSURE of main landing gear is effected when gear is 
retracted. In addition to two principal “clamshell” doors, there 
is a third, smaller door which covers strut opening to provide 
completely faired condition; provides good increment of speed 


WRIGHT DA-1 compound engine on 1049C offers 3250 bhp at 2900 
rpm; C18CB engine on 749 model offered 2800 bhp at 2900 rpm 


| Bs the early afternoon of June 29, 1953 the first giant 
Lockheed 1049C Super Constellation delivered to any 
airline touched down on the main runway of sun-lit 
Schiphol Airport at Amsterdam, center of activity of 
KLM Royal Dutch Airlines, the oldest airline company 
in the world. 

Though externally the Super Constellation with Wright 
DA-1 compound engines bears a strong family resem- 
blance to the older types of Constellation, the interior of 
the new aircraft, as designed by Henry Dreyfuss, is the 
latest word both in passenger appeal and in operational 
efficiency. 

The stretched-out fuselage, 18 feet longer than that 
of the old Connie, is divided into seven separate com- 
partments: the cockpit, the crew compartment, front 
cabin, main cabin, lounge, pantry and aft cabin. 

COCKPIT: The cockpit provides ample working space 
for the normal KLM crew complement on duty: captain, 
first officer, flight engineer and radio operator. The cock- 
pit windows are electrically heated Nesa panels, 314 
inches higher than in the 749 to improve cockpit visi- 
bility. 

The pilots’ instrument panel in the Super Constellation 
is laid out according to KLM’s own specification which 
also is used in their DC-6B’s and Convair 340’s. Apart 
from normal flight instruments, the instrument panel in- 
cludes a Sperry Zero Reader. This Zero Reader, the 
improved cockpit view and the installed provisions for 
the automatic approach system on the PB-10 auto-pilot 
combine to enable KLM’s Super Constellations to op- 
erate with very low weather minimums. 
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KLM’s 
Super 


Constellation 


Royal Dutch Airlines’ experience with new Super 
Constellation powered by turbo-compound engines” 
indicates increased performance, operating effi- 


ciency will answer airline needs for years to come 


by Edward A. Driessen 
Director of Research, KLM 


Instrument lighting is provided in white and red, to 
be used and controlled at the pilot’s discretion. 

The flight engineer faces the starboard side and has 
complete engine controls and instrument panels, including 
the Sperry ignition analyzer, which has been in use with 
KLM for about a year and which has proved a valuable 
aid in airborne trouble-shooting. 

CREW COMPARTMENT: For long-distance flights, 
rest facilities for off-duty crew members are mandatory. 
In the L-1049C, these crew members are provided with 
four seats on the starboard side of the plane, separated 
by partitions from both the cockpit and the cabin. The 
four seats may easily be converted into two beds. 

On port, a spacious folding table is provided for navi- 
gation and administration duties. The table may be 
stowed in order to give sufficient room to allow freight 
loading through the forward docr on the left-hand side 
of the airplane. 

FRONT CABIN: This cabin, forward of the propeller 
plane, allows 12 Standard or 15 Tourist passengers to 
enjoy the good visibility provided by ample rectangular 
windows. This cabin may also be used for freight loaded 
via the crew compartment door, and for which purpose 
the floor has been especially reinforced. 

MAIN CABIN: Separated from the front cabin by two 
lavatories, the main cabin provides space for 32 Standard 
or 40 Tourist passengers. 

LOUNGE: A spacious lounge with seats for eight 
passengers is separated from the main cabin by plastic 
windows with decorations designed by Dutch artists. The 
low-slung luxury seats and the schematic world map 
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LOCKHEED 1049C, now in fleet use on KLM routes to New York 
and to South Africa, is 18 feet longer than the Model 749. Cockpit 


windows are electrically heated Nesa panels, 3% inches higher 
than those in 749 to improve cockpit visibility. L-1049C is 


painted on the walls in soft colors will no doubt be a 
selling point for the passengers on long-distance flights. 

PANTRY: The pantry is situated opposite the main 
entrance door and may be shut off by a curtain when 
not in use. The pantry was designed by KLM and manu- 
factured by the Royal Dutch Aircraft Factory, Fokker. 
The neatness and efficiency of its design have induced 
other Super Constellation buyers to order similar pantries 
in Holland; they will be in use on the planes of Trans 
Canada Airlines, Qantas, Air India International, Paki- 
stani International Airlines and the Spanish airline, 
Iberia. 

AFT CABIN: The aft cabin provides space for another 
11 Standard passengers, with toilet facilities for ladies 
and gentlemen at the far end. 

The easy convertibility and the three separate passen- 
ger cabins of the Lockheed Super Constellation enable 
KLM to adjust the interior in accordance with the wishes 
of its passengers. The plane may be carrying three classes 
of passengers (Sleep-Air, Standard and Tourist) on one 
flight, and so eliminate the possibility of having to make 
an unprofitable flight when the number of passengers in 
any of these three classes would be low. 


Performance 
TAKE-OFF AND LANDING: The Super Constellation 
is approved for operating with both the Curtiss 830 pro- 
peller blades as well as with the new Curtiss 858. KLM 
uses the 830 blades on the L-749 now, but is the first 
operator to use the 858 extruded steel blades. It is ex- 
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approved for operating with either Curtiss 830, or the new 858, 
and Hamilton Standard props. KLM recommends an approach 
speed of 150 mph and 130-mph “over the fence’, compared to 
130 and 115 mph for 749. New 1049C is more stable than the 749 


pected that these stronger blades will show superior use- 
ful life, but experience so far collected is still too small 
to confirm this in actual practice. 

Due to the higher weights of the Super Constellation 
(gross weight 133,000 lbs., landing weight 110,000 and 
zero fuel weight 100,000 lbs.) take-off and landing speeds 
are higher than for the old Model 749. Installation in- 
cludes an automatic feathering system which, upon engine 
malfunctioning on take-off, selects the engine and feathers 
the propeller without the pilot having to distract his 
attention from the take-off maneuver. A warning light 
glows when an engine has been feathered. 

Gear-retraction speed limit has been increased from 
170 mph on the L-749 to 190 mph on the L-1049C. KLM 
recommends an approach speed of 150 mph and 130 mph 
“over the fence”, compared with 130 and 115 mph for 
the L-749. Normal approach flap setting is 66%, though 
it is possible to use 80% as on the old Model 749. The 
aircraft is definitely more stable than previous Constella- 
tion models due to the increased tail surfaces and longer 
fuselage, and its stalling characteristics are considered 
excellent. 

CLIMB: For climb with less than 125,000 lbs gross 
weight, KLM uses maximum cruise power, similar to the 
procedure for the L-749. This results in reduced cabin 
noise level and increased engine life. Only in the high 
weight brackets “alternate climb power” (2080 bhp at 
2600 rpm) is used, which power is in between maximum 
cruise and METO. 

CRUISE: Normally all KLM (Continued on page 43) 


13 


Flight Evaluation 


The Wilcox “CAT” 


Computing Automatic Tracker improves on functions of ILS indicator system; tells 


pilot where he is going with reference to localizer beam, instead of where he is 


A relatively simple, inexpensive 
device was recently made avail- 
able to the public. This is Wilcox 
Electric Company’s Computing Auto- 
matic Tracker, popularly known as 
the “CAT”. It was developed in co- 
operation with Eastern Air Lines and 
has been flight tested by EAL for the 
past 2% years. 

The Computing Automatic Track- 
er (CAT) assembly consists of a 
Computer Unit, a Runway Selector 
or a modified Omni-bearing Selector, 
a CAT test switch, and a CAT mo- 
mentary release switch located on 
the pilot’s wheel. The system also re- 
quires the use of a standard local- 
izer receiver, the vertical needle of 
a deviation indicator, and a stabi- 
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by Capt. L. Homer Mouden 


Braniff Air Lines 


lized compass (such as a flux gate 
or Gyrosyn). 

The OBS (Omni-bearing Selector) 
is modified by the addition of a 
small synchro, which is connected to 
the magnetic-heading synchro in the 
airplane’s flux gate compass. This 
combines the signal normally re- 
ceived by the OBS with that from the 
airplane-heading sensing unit. The 
resultant of these two signals is fed 
to the vertical needle of the ILS in- 
dicator. Thus, when the runway bear- 
ing, in degrees magnetic, from the 
ILS localizer transmitter has been set 
into the OBS, its synchro produces a 
signal proportionate to the difference 
between the ILS runway bearing and 
the heading of the airplane. This sig- 


nal in turn activates the ILS localizer 
indicator. 

The DC signal from the localizer 
receiver is converted to pulsating 
DC, which is amplified and fed into 
a phase-sensitive rectifier circuit of 
the computer. This circuit combines 
the localizer signal with the heading- 
displacement signal received from 
the modified omni-bearing, or run- 
way, selector. The vertical needle of 
the deviation indicator is then actu- 
ated by the combined signals of air- 
plane heading displacement and 
localizer beam position. 

When the airplane is on the local- 
izer beam, the localizer off-course 
signal is reduced to zero, and the 
phase-sensitive rectifier circuit in the 
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Turn on CAT. 


Fly toward CAT CUE ANPARD 


When centered on beam, 
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Set CAT Runway Selector to magnetic heading of ILS 
runway. 

PROCEDURE: Switch on CAT when airplane has reached 
the localizer ON COURSE BEAM. Thereafter, fly toward 
CAT needle and keep it centered until contact. 


<9) CAT 


Turn left to correct heading. 


‘) STANDARD 


computer is then sending to the de- 
viation indicator only the heading 
displacement signal. Thus, when di- 
rectly in the center of the localizer 
beam, the vertical needle will be 
sensitive to changes in airplane head- 
ing only. For every position off the 
localizer beam there will be one air- 
plane heading that just neutralizes 
the localizer off-course signal, and 
permits the vertical needle of the 
CAT indicator to be centered. This 
is the proper heading to return the 
airplane to the center of the localizer 
beam. 

Without a localizer signal fed into 
the CAT, the vertical needle of the 
deviation indicator acts as a sensitive 
heading indicator, i.e, as long as 
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the airplane remains on the heading 
set on the bearing selector, the needle 
will remain centered and any change 
from this heading will be indicated 
by deflection of the needle. 

When the airplane is beyond the 
outer marker, the localizer beam is 
broad, so relative change in signal 
phasing is less. At this point the 
CAT will be most sensitive to the 
airplane’s heading, and less sensitive 
to the airplane’s position relative to 
the localizer beam. In close to the 
end of the runway, the localizer 
beam is narrow, the localizer signal 
will predominate, and the CAT will 
be more sensitive to position on the 
localizer beam and less sensitive to 
airplane heading. 

The CAT is adjustable for the type 
and speed of aircraft in which it is 
installed. In a zero crosswind condi- 
tion, the needle will always be cen- 
tered when the airplane is on the 
localizer beam, and the airplane 
heading is the same as the ILS run- 
way heading as set on the omni- 
bearing, or runway, selector. In a 


DYNAMIC DEMONSTRATOR (series of 
photos, left) illustrates relative informa- 
tion furnished by CAT and standard ILS. 
Photo 1 (far left, page 14) simulates plane 
approaching localizer beam. CAT needle 
shows beam still to be on left. In Photo 2, 
plane heading has been corrected for 
proper intersection as shown by CAT. 
Photo 3, the airplane continues on same 
heading as in Photo 1, and even though 
on the beam, as shown by ILS needle, it 
will need to turn right until CAT needle 
is centered to again properly intersect 
the localizer beam, as shown in Photo 4 


crosswind, keeping the needle cen- 
tered will establish the proper crab 
angle for the airplane, but since the 
computer can’t think, it will track 
the localizer beam slightly down- 
wind. In a known crosswind, the 
CAA approved procedure includes 
setting the OBS course into the wind 
by one-half the anticipated drift 
angle. For example, at MKC, with a 
runway bearing of 184° and a strong 
wind from 250°, resulting in a drift 
angle of 8°—set the Omni-bearing 
Selector 4° into the wind, or 188°. 
This keeps the heading correction to 
a minimum for landing after becom- 
ing contact. 

The CAT utilizes the one basic bit 
of information that is needed to suc- 
cessfully fly any desired course or 
radial—the heading of the airplane. 
Any bearing or track can be flown 
if the airplane is headed in exactly 
the right direction to make good the 
desired course with compensation 
for all variable factors. While this 
is a fundamental rule of flying, it 
is nevertheless one of the most diffi- 
cult things to accomplish. The de- 
gree of accuracy required for 
enroute flying is rather small, but 
when crossing the middle marker 
with a strong, gusty crosswind on 
an ILS approach, it has been known 
to exceed the pilot’s capabilities. 

The ILS needle has been aptly 
called the “post-mortem indicator”. 
It tells the pilot what has happened 
rather that what is about to happen. 
Consequently, the pilot also has to 
take information from other instru- 
ments and translate it into expecta- 
tions of what is about to occur. 
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WILCOX CAT UNIT, used to track ILS and to make instrument approaches easier, weighs 
only 8 Ibs. In this photo (unit partially out of dust cover), RCA tubes have been removed 


Pilots have turned off course into 
mountains, made wrong turns that 
appeared to be completely foolish 
and unexplainable, and have been 
victims of errors that are only sec- 
ondarily of their own creation. The 
primary reason for these may well 
be the fact that the instrument panel 
of any modern airplane—be it a 
Navion or a Constellation—is a com- 
plex assembly of many units. A pilot 
can utilize the information furnished 
by the various instruments only be- 
cause he is able to read them at a 
glance as normal or abnormal indi- 
cations. 

Most of the instruments on the 
panel are read every few moments to 
determine whether the angular posi- 
tion of the various needles and hands 
is normal. All instruments are angu- 
lar-position reading except the one 
instrument that furnishes direction 
information—the directional com- 
pass, or one of its remote reading 
components. Head temperature, rpm, 
manifold pressure, or almost any 
other information is furnished to the 
pilot through the angular position of 
the needle on the instrument. There 
is one make of magnetic compass 
that gives directional information 
through the angular position of a 
pointer on the face of a compass 
dial. However, the large majority of 
pilots receive the heading informa- 
tion through reading the numbers on 
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a compass card. An aircraft compass 
gives no relative position informa- 
tion, but rather shows a number 
which is interpreted in relation to a 
direction. The information is relayed 
through the eyes to the brain, which 
must first interpret what the eyes 
have seen and then decide what is 
to be done with the information to 
accomplish the desired result. 

Consider the confusion that can 
momentarily result when seeing the 
numbers 3, 33, or 30 on a compass. 
In making an ILS approach, a pilot 
can make a wrong compass heading 
correction without being aware of it 
until the airplane starts to move off 
the localizer beam. 

With the correct ILS runway bear- 
ing set into the bearing selector, the 
Wilcox Computing Automatic Track- 
er (CAT) will immediately give the 
pilot, by means of angular displace- 
ment, an indication that he is going 
to change his position on the local- 
izer beam unless a correction is soon 
made. The value of advance infor- 
mation, rather than “post-mortem” 
information, becomes increasingly 
great as the airplane moves down the 
ILS localizer, and the resultant beam 
becomes increasingly narrow. 

The ILS deviation indicator shows 
angular displacement in relation to 
the centerline of the beam. If the 
airplane is 500 feet from the center- 
line at the outer marker, the angular 


displacement from the centerline 
heading is approximately 1°, while 
at the middle marker, the same dis- 
tance off the centerline would be an 


angular displacement of almost 10°. 


Like all pilots, after having looked 
the “gadget” over and had it ex- 
plained, I wanted to fly with it, and 
to see it function. Mr. Jay V. Wilcox, 
president of Wilcox Electric Compa- 
ny, invited us to take his Twin 
Beech, on which a unit is installed, 
and give it a thorough workout. (In- 
cidentally, Mr. Wilcox has flown 
over 600 hours in the Twin Beech 
and his Beech Bonanza in the past 

% years, holds multi-engine and in- 
strument ratings, and is well able to 
appreciate a pilot’s needs for instru- 
ment flying.) 

After Bill Tabor, Wilcox’s genial 
demonstrator and flight test pilot, 
checked me out, we attempted to give 
the CAT a thorough flight evalua- 
tion. Bill demonstrated its use as a 
“lazy man’s” aid in maintaining the 
desired heading as set up on the 
OBS, for flying the VOR ranges. Any 
change in airplane heading was 
quickly noticeable by the deflection 
of the needle on the deviation indi- 
cator without having to first drift 
off course to get a deflection. 

It was a gusty, windy day but, 


unfortunately, the wind was from the. 


north and all simulated ILS ap- 
proaches had to be made downwind 
and against departing traffic. After 
five attempts we had passed the mid- 
dle marker only once before having 
to abandon the approach. By this 
time, however, I was familar with 
the use of the CAT. 

I wanted to try out the CAT for 
flying the ILS right down to the 


- runway threshold, where the flying 


really becomes critical—but we de- 


cided that was out of the question 


at that time. 

A few days later Donald Busse, 
the sales manager of Wilcox Electric 
Company, arranged for us to fly 
again. This time I asked Bob Harris, 
Assistant Chief Pilot of Braniff, to 
accompany me. While he was trying 
out the CAT, I would get an oppor- 
tunity to watch it, the standard ILS 
indicator, the airplane heading, and 
the runway alignment. This would 


permit a close comparative check 


which couldn’t be done while flying 
the airplane. 

This time we had excellent test 
conditions in that we had a gusty, 
variable crosswind and we were 


(Continued on page 44) 
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Pictorial vs. Symbolic 


Indication 


by LCDR George W. Hoover, USN 


Bo pount to the development of presentation of flight 


information is the decision as to whether the indica- 


tion should be pictorial or symbolic. Those favoring 


symbolic presentation state that symbols are less compli- 


cated to build and, therefore, less expensive both in 
dollars and pounds. They further indicate that a pilot 
can fly more accurately by matching pointers than by 
any other method. The pictorial backers, however, feel 
that although these statements are true, there are more 
advantages to be gained by replacing these symbols with 
more natural presentations. Let’s take a look at the 


problem and judge it by actual facts, rather than personal 


opinion or past history. 

First of all, let us define the two terms clearly in order 
to prevent any misinterpretation. 

Symbolic instruments are those which present data 
by means of bars, pointers, circles or other geometric 
shapes moving with respect to some index to represent 
position, displacement, or rates of change. With very 
few exceptions, all instruments in present-day aircraft 


are symbolic. 


Pictorial instruments are those which present data 


by a natural or synthetic reproduction of the visual 
cues experienced when flying contact. An instrument 


panel equipped with pictorial presentation would require 


a minimum of symbolic indication, mostly for rate in- 


formation—rate of climb, rate of turn, etc. 


Study suggests that if data 
presentation closely simu- 
lates visual information, pilot 


training time can be reduced 


The history of our present instrument panel shows that 
it started with very few instruments. The early panels 
usually included a tachometer, an oil pressure gauge, a 
compass, a fuel gauge and in some instances an altimeter. 
These early instruments were “borrowed” from develop- 
ments of the automotive industry and, at that time, were 
sufficient to handle the problem of supplying the pilot 
with required information. As aircraft and engines ad- 
vanced, however, the need for more data became apparent 
and new techniques were discovered to supply such in- 
formation as airspeed, rate-of-turn, direction, rate-of- 
climb, etc. All of these instruments followed the same 
basic pattern of a pointer rotating with respect to a fixed 
dial, with one exception—the artificial horizon. Here 
was the first approach to pictorial presentation. 

Even in the early stages of instrument development 
the engineers were trying to reproduce a picture of the 
ground and sky. Some of the first models even included 
a background painted blue for the sky and black for the 
ground. Why this approach was discontinued is hard to 
say. Perhaps it was easier to actuate a single bar for the 
horizon; perhaps it was because pilots felt that they didn’t 
need this background reference. At any rate, what started 
out to be a pictorial horizon developed into a stabilized 
bar representing the horizon. Tne development of the 
horizon from that point on has been quite progressive 
in the actuating mechanism but (Continued on page 39) 
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Probiems in 


Winter Operation 


Discussion discloses in-flight problems subordinate to ground han- 


dling problems, recommends direct dispatch of aircraft from hangar 


Chairman A. E. Ades (Asst. Director-Engineering, 
Trans-Canada Airlines): “We are here today to discuss 
experiences in cold-weather operations in the hope that 
these experiences may be of help to those aircraft op- 
erators who are planning to extend their lines into 
northern climates, and to those aircraft manufacturers 
designing aircraft to operate in that type of climate. 

“One of the factors in cold-weather operation that 
probably has been less appreciated and less understood 
than any other, is the effect of wind and chill. We have 
tried to define cold weather by degree-day and vari- 
ous other methods, and have come up with the effect 
of wind and temperature together. Col. Balchen, would 
you tell us some of your experiences with the effect 
of wind-chill and what it means?” 
Col. Bernt Balchen (Operations Planning-Arctic, 
USAF): “Wind chill is a factor derived from the amount 
of heat taken away from a certain unit of surface in a 
given time, as a result of wind and temperature. From 
these combined factors—wind and temperature, we have 
constructed a set of curves which we call wind-chill 
curves. These curves give definite values—so many 
gram-calories per hour taken away from the body. 
These measurements of the amount of cold experienced 
by both human beings and machinery are very impor- 
tant in determining our operational capabilities.” 
A. E. Ades: “To get into the subject of the effect of 
wind-chill and temperature on equipment, Mr. Cahill, 
would you tell us of some of your experiences concern- 
ing structural problems associated with cold-weather 
operations?” 
Capt. Blake Cahill (Engineering Pilot, Northwest Air- 
lines): “Most of our problems that are associated with 
cold-weather operations are on the ground. Once we get 
into flight, the troubles tend to clear themselves. Weather 
conditions that exist from Minneapolis west are some- 
what different from the conditions that exist in other 
parts of the country. For example, restrictions to visi- 
bility to us may be blowing snow instead of some other 
visibility restriction considered by others to be more 
serious. It’s sometimes hard to find people sympathetic 
with our ideas on approach systems, for instance, be- 
cause they think of restricted visibility as being as- 
sociated with fog or a low stratus condition. Actually, 
we may be experiencing visibility restrictions and also 
have turbulence or a lot of crosswind. 

“We also find that the efficiency of the ground per- 
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A. E. ADES, Moderator of the dis- 
cussions, joined TCA in 1939; be- 
came Asst. Director of Engineering 
in 1948. He is member of Institute 
of Aeronautical Sciences; is pres- 
ently chairman of Montreal Branch. 


sonnel goes down in cold weather. Their hands get 
cold, and baggage-door catches, gas caps, etc. that are 
handled in a routine manner without gloves and with 
warm hands become a problem. 

“The operation of ground equipment also becomes a 
problem. Sometimes instead of using one heater to 
warm something on an airplane, we have to use two; 
one heater to heat the other. 

“We also are continually having to develop new tech- 
niques for ground de-icing and ground snow clearance 
on the aircraft. Within a certain range of temperatures, 
snow may not stick to an airplane; but then within an- 
other range of temperatures, it may stick badly. One 
time you may be able to get the snow off by washing 
it off with glycol; another time we may have to put 
the airplane in the hangar, dry it off and then cool the 
hangar before we tow the airplane outside again so that 
it doesn’t refreeze. 

“You just can’t set down any hard and fast rules in 
winter operations. You have to depend on user experi- 
ence, and each particular case is different. You have to 
fit the rules to the circumstance.” 

Jerome Lederer (Dir. Flight Safety Foundation): 
“From Col. Balchen’s remarks I gather that it is the 
rate at which you lose heat that is important; that 
aside from low temperatures, the wind is a definite fac- 
tor. That being the case, protection from the wind must 
be very important. Does that mean that in the northern 
latitudes, you have to have shields to keep the men 
from being exposed to the wind?” 

Capt. Cahill: “We do have to use nose hangars and 
portable engine-work covers for such things as engine 
changes that have to be done out on the field. Normally, 
the best answer to that problem is to keep your stops 
on the ground at a minimum and for as short a time 
as possible. The ground crew should be organized so 
that the airplane is in and out as quickly as possible.” 
Roy A. Holt (Service Engineer, Northwest Airlines) : 
You have to be brought up in the northern country to 
appreciate the little things that tend to make work easier 
for you. Wind break is one of the essentials; and a 
Herman Nelson heater will help your cause along. How- 
ever, as far as cold weather is concerned, that doesn’t 
present as much of a problem to us as sleet and ice. the 
factors Capt. Cahill mentioned earlier. * 

“We have the problem of critical temperature with- 
in a range of 25° and 35°. We can’t depend strictly 
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FPARTICIPANTS at “Problems in, Winter Operation” Round Table 
were (left to right around table) Capt. Steers, Northeast Air- 
ines; Wheaton W. Mies, Northeast Airlines; D. F. Coyne, Flying 
(Tiger Line; F. H. Stedman, Esso Standard Oil, who served as 
han observer; T. J. Healey, American Airlines; Cmdr. Weatherup, 
|USN; J. H. O’Neill, Colonial Air Lines; T. D. Allegretti, Colonial 


(on weather bureau statistics as far as temp or wind 
velocity are concerned, because the location of the air- 
plane in relation to buildings has a bearing on the wind 
velocity. 

“Temperatures in the neighborhood of 27° to 32° 
are the ones that give us the most trouble. To keep 
‘snow and ice off the plane, we’ve resorted to the fruit- 


Airlines; Capt. B. Cahill, Northwest Airlines; R. A. Holt, North- 
west Airlines; R. L. Stacy, TWA; R. T. Peters, TWA; Capt. J. O. 
Eischeid, TWA; A. E. Ades, Trans-Canada Airlines, who served 
as Moderator of the meeting; Col. Bernt Balchen, USAF; James 
E. Conner, Pan American World Airways, Pacific Alaska Division; 


and Jerome Lederer, Director of Flight Safety Foundation 


growers’ tree-spraying equipment, the Hudson Sprayer. 
As Capt. Cahill said, occasionally we have to dry a 
plane off in the hangar. After we’ve done this, we use 
the Hudson Sprayer to spray an 80% glycol solution on 
the plane. With a good coat of that, an airplane usually 
can get off the ground before the precipitation starts to 
re-freeze on it.” (Continued on Page 20) 
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Wings Club 
New York, N. Y. 


COL. BERNT BALCHEN, famed 
Arctic flyer and chief, Operations 
Planning—Arctic, USAF, was one of 
1953 recipients of Harmon Trophy. 


CDR. R. A. WEATHERUP, head of 
Mechanical Equipment Design, Bu- 
Aer, is graduate of Naval Academy. 
He holds two DFC’s, four Air Medals. 


R. A. HOLT, Service Engr., North- 
west Airlines, joined his company in 
742 as mechanic; was in AF during 
war; rejoined Northwest in 746. 
CAPT. G. B. STEERS, Asst. Chief 
Pilot, Northeast Airlines, joined NEA 
in 1937; during war, pioneered N. 
Atlantic routes with NE as carrier. 


R. L. STACY, Asst. to Director of 
Operations—Atlantic, TWA, joined 
Trans World Airlines in an adminis- 
trative position after leaving the Navy. 
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JOHN H. O'NEILL joined Colonial 
Airlines as copilot in 1945; became 
Captain in 1946, and today is Direc- 
tor of Flight Operations for Colonial. 


T. D. ALLEGRETTI, Chief Inspector, 
Colonial Airlines, has been with 
Colonial since he completed study at 
Boeing School of Aeronautics in ’39. 


JEROME LEDERER, Director, 
Flight Safety Foundation, founded 
that stimulate re- 
search pertaining to safety in flight. 


organization to 


D. F. COYNE, General Foreman in 
charge of Maintenance, Eastern Di- 
vision, joined the Flying Tiger Line 
after leaving Northeast Airlines, ’50. 


J. E. CONNER, Maintenance Mgr., 
Pacific-Alaska Div., Pan American 
Airways, joined PAA in 1936; is 
Aero. Engr. graduate, Carnegie Tech. 


WHEATON W. MIES, Chief Inspec- 
tor, Northeast Airlines, has been with 
NEA since 1938. During war, was 
Asst. Supt., Maintenance—Arctic. 
CAPT. M. B. CAHILL, Engineering 
Pilot for Northwest Airlines, has had 


18 years airline experience, 16 years 


as pilot with NWA.: is aero. engr. 


T. J. HEALEY, Manager—Schedules 
for American Airlines, has been with 
AA since 1929 in all phases of main- 
tenance, overhaul, scheduling, etc. 
CAPT. J. O. EISCHEID joined TWA 
as a pilot in March, 1930. During 
World War Il, he was a Captain 
with TW A’s Intercontinental Division. 


R. T. PETERS, Service Engineer for 
TWA joined Trans World in 1945 
after Engineer, 
Hamilton Div. 


serving as Service 
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AIRCRAFT that have been in warm hangar should be cooled down 
before taken out,” stated T. J. Healey (left). To Mr. Healey’s 
right are Cmdr. Weatherup of Navy, J. H. O'Neill of Colonial 


T. J. Healey (Mgr. Schedules & Maintenance, Ameri- 
can Airlines): “As 1 understand it, there are two types 
of glycol: ethylene and propylene. One has more effect 
that the other on cabin plexiglas. What type does Trans- 
Canada use?” 

R. A. Holt: “We use ethylene.” 

Jerome Lederer: “Is a fire hazard associated with the 
use of this spray?” 

R. A. Holt: “Not to any extent. As I remember, the 
flash point on ethylene glycol is in the neighborhood of 
250°. Of course, it is the policy to keep the spray away 
from any heater or air scoop, because it will burn.” 
T. J. Healey: “Is Trans-Canada using the Hudson 
Sprayer?” 

A. E. Ades: “We are still experimenting with sprayers. 
Right now we are trying out two different types.” 

T. J. Healey: “Your application, Capt. Cahill, is by 
spray all the way through, not by mop, etc.?” 

Capt. Cahill: “We have devised a procedure whereby 
the man with the sprayer gets up on a lift truck and 
coats the tail surfaces and aft section. We found that 
we couldn’t adequately cover the tail-area on an airplane 
like the Boeing with just a mop.” 

A. E. Ades: “Mr. Conner, let’s hear from you on this 
problem of cold-weather operations.” 

James E. Conner (Maintenance Mgr., Pacific-Alaska 
Div., Pan American World Airways): “Our problems in 
Alaska are slightly different in that we haven’t the sleet 
or ice generation problem so much as we have extreme 
cold. On the coast at Juno, temperatures generally range 
from 20° above to freezing in the winter, and we have 
some icing. We use glycol just as Northwest and Trans- 
Canada do. On the other side of the mountains, at White 
Horse and Fairbanks, the problem is just the cold. We 
rarely have the ice problem. At those two stations, it’s 
the little things you do that make the job easier, as 
has been pointed out earlier. We, of course, schedule 
the airplane on the ground a minimum of time.” 
Thomas D. Allegretti (Chief Inspector, Colonial Air- 
lines): “We're confronted with pretty much the same 
problems as Northwest, especially here at LaGuardia, at 
Albany and a few other stations, but not to as great an 
extent at Montreal as far as ice and sleet are concerned. 
To combat ice and sleet, we use the same methods that 
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have been described by Mr. Holt and Capt. Cahill. 
“We had a unique problem at Albany, N.Y. one 
night when we had three of four airplanes cancel out 
there. The temperature was such that it was a cold, dry 
snow. There were no hangars available for storing the 
aircraft and there weren’t enough people to keep the 
aircraft clear of the snow so that when the weather 
broke we could get out. However, we did happen to 
have a foreman aboard who was riding non-revenue at 
the time. He had us line up the aircraft, one behind the 
other, and then he got into the first one, a DC-4. He 
started all four engines and then just sat there for about 
two hours, all engines going. He kept the other airplanes 


clear!” 


Jehn H. O’Neill (Dir. Flight Operations, Colonial Air- 
lines): “Wet snow gives you a lot of trouble at Montreal 
in the spring and fall, not so much in the wintertime. 
Montreal isn’t too much of a problem because we can 
always get into a hangar there. In fact, oftentimes dur- 
ing a winter, we operate right out of a hangar. We load 
and unload in the hangar, and we even get our clearance 
while we’re still in the hangar. Where we do run into 
winter problems is with the freezing precipitation on 
local flights where we have a number of landings. On 
a day when there’s any kind of precipitation that’s 
sticking, we can get caught pretty sadly at a station 
that has no maintenance facilities.” 
A. E. Ades: “Passenger handling during wintertime is 
also of concern. Mr. Steers, would you comment on a 
method of keeping passengers comfortable on the ground 
and in the air, too?” 
Capt. George B. Steers (Asst. Chief Pilot, Northeast 
Airlines): “That doesn’t present too much of a problem 
when we can pre-heat the airplane on the ground. We 
use Herman Nelson heaters to do that. Janitrol heaters 
keep the cabin comfortably warm in flight.” 
A. E. Ades: “Do you operate gasoline-burning heaters 
in the aircraft on the ground?” . 
Capt. Steers: “Yes, with cabin heat blowers in opera- 
tion.” 
A. E. Ades: “May I ask American Airlines how they 
keep their passengers warm on the ground.” 
T. J. Healey: “Speaking only of such high-density sta- 
tions as LaGuardia, we try to do a good passenger re- 
lations job by analyzing in advance what our operating 
capabilities are going to be. In other words, if weather 
conditions are such that we can operate only spasmodi- 
cally, we try to plan our operation ahead of time by 
cancelling out those schedules that are obviously going 
to be delayed to such an extent that they are of no value 
to the passenger. We spread our departures; instead of 
having one every half hour, we schedule on every hour 
or every hour and a half. We do that ahead of time 
so that we can advise the passenger before he gets out 
to the airport. It isn’t good business to hold a passenger 
at the airport along with 50, 100 or 200 others. The 
end result is a lot of unhappy passengers fluttering 
around a waiting room. Instead, we bring the passengers 
out to the airport by groups and on a _ pre-planned 
basis. We load them on the aircraft in the hangar and 
we dispatch the airplane in the routine manner from 
the hangar. 

“One other point I’d like to emphasize is that when 
you take a warm airplane out of a hangar and into the 
outside cold, you’re in trouble if it happens to be raining 
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or snowing. One can’t over-emphasize the importance 
of opening the hangar doors in advance to cool down 
the hangar and the airplane before taking it out.” 

T. D. Allegretti: “I made a note here of an idea we 


tried out last year at Glen Falls. We kept a DC-3 in an 
unheated hangar, and we set up a battery of six infra- 


red lights in front of the engines. The use of these lights 


kept the engines warm enough to permit an early-morn- 


ing departure without any pre-warm-up, and it eliminated 


the necessity of a fire guard and a portable heater.” 


A. E. Ades: “Most operators have proved that if they 


can maintain thrust in the air, they don’t feel too much 
concern about flying through an icing condition. The 


| development of ice-protective devices has been a long- 
term proposition, Mr. Peters, would you give us your 


opinions regarding electro-thermal and alcohol de-icing 
systems.” 

Robert T. Peters (Service Engineer, Trans World Air- 
lines): “In all of its equipment TWA utilizes only one 
type of propeller anti-icing system, and that’s isopropyl 
alcohol. It’s done very basically—a simple alcohol pump 
delivers isopropyl alcohol to a nozzle on a swing ar- 


Yrangement out through a feed trough and distributes 


it along the propeller blade. We’ve never used the 
electrically heated system. Due to the type of service 
the isopropyl alcohol has given us, we see no cause to 
go to any other system.” 

Capt. Cahill: “Relative to this propeller situation, our 
best prop experience to date was with the original pro- 
pellers on the Boeing which, unfortunately, had other 
very undesirable characteristics. With the internally 
heated blade, we had absolutely no adverse operational 
reports from the crews. However, because of trouble with 
the internal heating elements, we had to go to externally 
heated boots, and we had several adverse reports on 
those, performance-wise. We know we're not getting 
the same de-icing efficiency as before, because we’re 
getting more reports of vibration due to propeller un- 
balance with the externally heated boot. We haven’t 
used alcohol de-icing on any modern-type airplane, so 
I’m not in a position to comment much on that.” 

Col. Balechen: “We have had an opportunity in the 
Arctic to use both fluid de-icing and heated element 
de-icing on different types of aircraft, and we’re more 
satisfied with fluid de-icing. We don’t get as much pro- 


peller unbalance because of ice sticking on certain ele- 


ments, and impairing efficiency.” 


Wheaton W. Mies (Chief Inspector, Northeast Air- 


lines): “We have DC-3’s which use fluid, and we have 


electric external boots on our Convair Curtiss propellers. 
When we started operating the electric external boot, 
we had a high rate of deterioration of the leading edge 


_of the boot which exposed the wires and caused them to 


break, thus the boots became inoperative and this re- 
sulted in unbalance. Since then, however, we have 
modified our boots. We have the same boot, but we 
have installed a metal sheath over the boot which pro- 
tects it, and we haven’t had anymore deterioration. We 
go through several prop overhauls before we have to 
replace the rubber boot.” 

T. J. Healey: “Would any of the operators here care 
to express an opinion on the use of Icex as an auxiliary 
de-icing agent?” 

W. W. Mies: “When we have propeller boot failure or 
electrical prop de-icing failure, we use Icex, but thus 
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“ELECTRONIC BLACKOUTS in the Far North completely block out 
communications over long periods,” explained Col. Bernt Balchen 
(left) Air Force Arctic expert, seated next to J. E. Conner 


far it has been only on an emergency basis.” 

A. E. Ades: “Mr. Conner, have you any comments to 
make regarding engine protection during cold-weather 
operations?” 

J. E. Conner: “As far as the engine’s protection from 
an operation standpoint in flight, we have found a few 
things that have to be done, such as the lagging of some 
of the external vent lines and drain lines, and an oc- 
casional shield over a propeller cable that operates the 
propeller governor. On the ground in cold weather we 
use what we call banjos that are put into the cowling 
around and in front of the engine. By closing off that 
area we’ve been able to start our engines after stops of 
an hour and a half at 40° or 50° below, and without 
any pre-heat from any external source. In addition to 
that, we use the engine cover with Herman Nelson 
heaters. If we can keep the engines warm, we don’t 
have any problems.” 

Col. Balchen: “The Air Force works along lines similar 
to those Mr. Conner expressed. We do have to winterize 
our engines. When you are flying through, as the air- 
lines do, you are not faced with the problems of ex- 
tremely low temperatures the way you are if you're 
operating from a base in the Arctic, where temperatures 
run between 40°, 50° and even 60° below zero. A 
special technique for warming an engine so you can 
get it to turn over in the morning has had to be de- 
veloped for each aircraft. It’s a pre-work before pre- 
flight. Despite these developed techniques, we still need 
outside heat on the engine and in my opinion, if you’re 
going to operate from stations in the Arctic, you have 
to have heated shelters for the aircraft so they can be 
efficiently operated. Not only do we need heat for all 
the aircraft but we have to have it for all other vehicles 
and equipment as well. 

“Handling tools properly when you’re wearing mittens 
is a special technique; to avoid getting a frost burn is 
a special technique. It’s a special technique to take care 
of yourself at a wind-chill factor of 1400; that’s what 
we call a critical limits factor, when we have a wind 
chill of 1400 calories an hour. At minus 40° in a 2-mph 
wind, flesh freezes right away. It also freezes right away 
at zero temperature in a 15- or 20-mph wind; and at 


32° in a 50-mph wind. That is (Continued on Page 45) 
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A booklet entitled “The Common Man—Up in the Air,” 
recently was authored for Flight Safety Foundation by 
Howard G. Kurtz, Jr., a pilot and an industrial engineer, 
and illustrated by Robert Osborn, SKYWAYS’ long 
time illustrator for “Performance Pitfalls” and, before 
that, “Dilbert.” This booklet is a study of airline passen- 
ger reactions and the psychiological factors which under- 
lie those reactions. Because of its interest to all pilots, 
whether they fly air transports or single or multi-engine 
business aircraft, we are herein reprinting two excerpts 
from this booklet. Understanding passenger emotions 
should help the captain in his duties as in-flight overseer 
of passenger safety. 


&, 
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Orientation 

Some time ago the pilot of a New York to Chicago 
flight came face to face with the critical role of orienta- 
tion. The flight had been uneventful although it had been 
in the clouds all the way, and the passengers had not seen 
the ground since the take-off at New York. The tenseness 
among the passengers could be sensed and it continued to 
mount. Increased muscle tension was noted, and the earli- 
er relaxed conversations among the passengers dwindled 
and finally became transformed into stony silence. 

At that moment the captain did something about it. He 
took a blank piece of paper, wrote on it, and had the 
stewardess pass the note back among the passengers. The 
note stated that the flight had just passed over Detroit; 
it mentigned the specific time, and gave the altitude at 


= 
= 
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'« Performance 


from the Files of the Flight Safety Foundation 


which they were flying, reported the sun was shining at 
their destination and told them they would be arriving 
in Chicago in about one hour and 11 minutes. It further 
reported the outside air temperature at their altitude and 
the temperature on the ground at Chicago. 

A distinct change was noted in each passenger as he 
read the note and passed it along. Tension was relieved, 
informal conversations were resumed, and smiles began 
to reappear on faces that had been grim and stony. 

Ever since that first success with in-flight reports, it 
has been standard operating procedure on all airlines. 

Orientation is a basic need of human beings when they 
are placed in unusual situations or environments where, 
to them, there is potential danger. When orientation is 
lacking under these conditions, anxiety builds up and 
accumulates. 

The fully effective captain or pilot not only provides 
orientation for his passengers at regular intervals enroute, 
but he provides prompt orientation to anything unusual 
which occurs in flight. He knows that a loud noise or 
backfire can cause anxiety to generate among his passen- 
gers, so he provides a prompt explanation of them. 

The professional pilot knows that advance warning is 
the most effective kind of orientation. If a passenger 
looks out of a window and sees one of the propellers 
stopped, anxiety wells up in him. On the other hand, an 
advanced warning from the captain that he is about to 
feather the prop can result in having the passenger watch 
the engine stop without any surge of anxiety or fear on 
his part. 
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[by Jerome Lederer and Robert Osborn 


(Captain is a Symbol 


When parent-child relationships are healthy, a father 


emerges as a symbol of relief from anxiety for children. 
The role of a captain in relation to his passengers is quite 
parallel. The captain is a symbol, a sort of “father- 
Himage,” 


in a situation where the passenger is incapable 


lof controlling his own destiny and anxiety. This symbol- 


function of the captain is quite unrelated to the captain’s 


Houter personality. The symbol-function can be carried out 
successfully by a captain whether he is tall or short... 
!handsome or drab . . 
whether his voice is modulated or rasping . 
ithe passengers see him or not. 


. charming or ill-at-ease . . . or 
. . or whether 


The captain’s confidence must show through all of 


these. At all times he must give the over-all impression 
cof “I know where I am and what I am doing... I 


know what is up ahead . . . I have things under control. 
Relax and let me be concerned with the flight. I will keep 


‘you posted.” 
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This communication must come through to the passen- 
gers in the captain’s own way. It makes no difference 
whether his grammar is flawless or whether he murders 
the language. There are many channels for this communi- 
cation from captain to passengers, and any one of them 
may be used. He may talk over the public address system; 
he may instruct another crew member to relay his mes- 
sage for him over the PA system; he may write a note 
to be passed among the passengers; or he may walk 
through the cabin and deliver the information personally 
to the passengers. 

Whatever method he uses, one fact is certain: the cap- 
tain is responsible for his passengers safety and that 
includes their peace of mind. An alert captain or pilot 
keeps his passengers relaxed and happy for having been 
aboard his airplane. 


Flight Check Errors 

Check pilots list the following errors in crosswind 
landings, as occurring frequently on flight checks: 

1. Landing in crab or skid, without correcting for drift; 
drifting over the runway. 

2. Poor alignment with runway on approach; over- 
correcting or generally poor drift correction. 

3. Approaching too fast. 

4, Not holding heading on landing roll. 

The following frequent errors were caught during 
check flights on ILS approaches: . 

1. Over-correcting, under-correcting or generally poor 
bracketing on localizer from inner marker to the field. 

2. Poor control of airspeed from outer marker to field. 

3. Varying rate of descent or altitude on approach. 

4. Poor application of power to stay on glide path. 

5. Making large corrections in heading immediately 
after procedure turn. 

6. Poor control of altitude at markers; staying above 
or below glide path. 

The errors that occurred in flight checks on inter- 
cepting a predetermined track and tracking away from 
station in climb, included: 

1. Over-correcting, under-correcting, or correcting in 
opposite direction while bracketing or compensating for 
drift. 

2. Poor control of airspeed going into, coming out of, 
or in the turns. 

3. Varying rate of climb in turns. 

4. Confusing direction to turn or heading to take to 
approach track. 

These are the errors in three different categories that 
“the other fellow” makes. How does the check pilot rate 
you in these procedures? 
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SKYWAYS FOR BUSINESS 


NEWS NOTES FOR PILOTS, PLANE OWNERS OPERATING AIRCRAFT IN THE INTEREST OF BUSINESS 


RILEY TWIN NAVION conversion is now powered by 150-hp engines instead of the 140-hp 
engines that powered earlier models. This particular Twin Navion recently was delivered 


to Jack D. Barrett, owner of a network of Piggly Wiggly steres in Texas and Oklahoma 


De Havilland Has New Dove and 
New Heron Available in the U. S. 


Hatfield, Eng. De Havilland Aircraft, 
builders of the twin-engine Deve and the 
four-engine Heron, have readied new mod- 
els of these aircraft particularly suited to 
business-flying purposes. The new Dove 
already is in the United States; and the 
new version of the Heron is expected to 
arrive soon for demonstration to American 
businessmen. 

The latest model Dove is fitted with new 
Gipsy Queen 70 MK 2 engines, each de- 
veloping 380 hp, some 40-hp more per 
engine than that powering the earlier 
Doves. Installation of the Gipsy Queen 70 
MK 2 engines required no modification of 
the existing engine mount structure, pipe 
lines or controls, and the increase in en- 
gine weight is negligible. Gross weight of 
the new Dove 6 executive model is 8800 
Ibs; take-off to 50 ft. at st. is 810 yards: 
rate of climb at s.J. on one engine using 
maximum power is 135 fpm; landing 
distance over 50-ft. obstacle is 650 yards. 
Economical cruising at 8,000 ft. is 180 
mph. Operating costs, calculated by the 
British SBAC method, for a stage length 
of 400 miles and assuming an annual uti- 
lization of 1500 hours is approximately 32 
cents per ton-mile of payload. This rep- 
resents a 10% improvement over the direct 
operating costs of the earlier Doves. 

The new Heron, designated Heron 
is fitted wih a retractable landing gear 
and is powered by four Gipsy Queen 30 
MK 2 unsupercharged direct-drive engines 
of 250 hp each. As an executive airplane, 
the Heron 2 seats eight passengers. It has 
a_gross weight of 13,000 lbs. Employing 
20° flaps, the Heron 2 will clear a 50-ft. 
obstacle on take-off in 750 yards. It has 
an initial rate of climb of 930 fpm; with 
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flaps up, the Heren has a 1140-fpm rate 
of climb. Service ceiling is 18,000 ft. and 
with a typical cruising weight of 12,500 
Ibs, on 65° METO power, the TAS of the 
Heron 2 is 183 mph. 

Main difference between the Heron 1 
and Heron 2 is the retractable landing 
gear. 

Both the new Dove, which already is in 
business use in the U.S. and the new 
Heron are expected to be popular as busi- 
ness aircraft. 


Airwork Announces New Power 
Now Available for the DC-3 


VWillville, NJ. Airwork Corp., East Coast 
distributor for Pratt & Whitney Aircraft, 
has announced that they can deliver R- 
2000-7M2 engines for DC-3 installation 
within 45 days of receipt of a confirmed 
purchase order. These R-2000 engines are 


PIPER TRI-PACER for 1954 recenily was 


converted by the installation of Pratt & 
Whitney Conversion Kit #323, which in- 
cludes 141 factory-new parts such as new 
crankcase, new crankshaft, new muffed 
barrel cylinders, pistons, cams and asso- 
ciated parts. Price of an engine FOB 
Millville, NJ. is $22,000 for an outright 
sale, and includes carburetor, ignition har- 
ness and magnetos. An exchange credit 
will be allowed for an operator's present 
engines. 
For those operators requiring two-speed 
impellers, the R-2000-11M3 
available at $22,500. 
Listed advantages of this R-2000 con- 
version for the DC-3 include: 
1. Engine is currently proven in sched- 
ule airline service in DC-4 aireraft. 
2. P&W current-manufacture new parts 
are available to support the engine 
for the future. 

3. Overhaul and exchange service is 
available from Airwork Corp. 

4. There is from 100 to 250 additional 
horsepower available over the R-1830 
series engines. This added horsepower 
results in increased speed, perform- 
ance and load-carrying ability. 

Arrangements presently are being made 
with leading airframe modification centers 
for CAA approved installation of these 
engines in accordance with part 4A and 
4B of CAR's. 


engine is 


NDTA Signs Aid Agreement 
with National Red Cross 


New York. The resources of the Na- 
tional Defense Transportation Association 
have been placed at the disposal of the 
American National Red Cross for use in 
disaster relief emergencies, it was recently 
announced by E. Roland Harriman, Red 
Cross board chairman. 

In making the announcement, Mr. Har- 
riman declared, “This will mean that in 


unveiled at Lock Haven, Pa. The four-place 


Tri-Pacer is powered by 135-hp Lycoming engine, has 132-mph cruising speed at 7,000 


ft. at 7590 power. It has 100-lb. baggage capacity, and «@ 


useful load ef 910 lbs. 
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of disaster, experts in all fields of 
will be ready to go into 
as Red Cross volunteers, and 
their experience and knowledge 
the resources of their fields, they will 
in a position to mobilize transportation 
bring needed supplies and manpower 
ie a given area.” This includes NBAA- 
aircraft. 
The NDTA assistance may include: 

a. Mobilization for immediate assign- 
ment of necessary transportation 
facilities of land, water or air, for 
purpose of survey or movement of 
people and their property. 

b. Transportation of supplies from de- 
pots, warehouses or stores to relief 
centers. 

¢. Transportation of doctors, nurses 
and relief workers. 

d. Transportation, when necessary, of 
supplies borrowed from the military 

- cots, blankets, etc., “from mili- 
| ay depots to the area of disaster. 
| Members of the National Defense Trans- 
aion Association present when the 
pereetnent was signed by E. G. Plowman, 
yice president of US. Steel and president 

NDTA, and Mr. Harriman, included 

ean H. DuBugue, Executive Director of 
ational Business Aircraft Association. 


Notes of Inferest Re. 
Material and Medicine 
New York, N.Y. Van Dusen Aircraft 
mpplies has opened an aviation parts 
ex to serve the Washington, D.C. area. 
ocated at Beacon Field in Alexandria, 
minutes from downtown Washington, 
e new Yan Dusen outlet includes office, 
fetore and warehouse facilities to maintain 
B stock of aviation parts, supplies, etc. 


| Millville, N.J. Airwork Corp. has been 
Eppointed an official service station for 
ece Neville Co., manufacturers of M-3, 
, L-2, and 0-1 generators used on P&W 
925 through R-1830 engines. Spare parts 
these generators and exchange units, 
Has well as overhaul is available at Airwork. 


| Piqua, Ohio. Although Hartzell isn’t do- 
s much talking about it right now, the 


eathering propeller to its line early this 
wear (1954). One of the first installations 
obably will be on the Aero Commander, 
equipped with Hartzell’s two-blade, 
ponstant-speed propellers. 


New York, N.Y. A new drug which in 
large scale tests proved to give 24-hour 
otection agains motion sickness has been 

- available. Called “Bonamine,” the 
ew drug was tested by the U.S. Army, 
avy and Air Force doctors and was 
pared with other motion-sickness drugs 
available. These doctors reported that 
onamine” was the only drug which gave 
ll, marked protection against seasickness 
and airsickness when given only once a 

ay. The drug is not for flight crews; 
_is just for passengers. It is being used 
m board Sabena air transports for those 
assengers who have a tendency toward 


....1n the Business Hangar 


Lloyd Santmeyer, chief pilot for Allegheny Ludlum Steel Corp., and his 
copilot, Barney Harrington, flew the company Lockheed Lodestar to Lock- 
heed Aircraft Service, Burbank, for tank work and relicensing. 


AiResearch Aviation Service has completed initial installation of its 
geared rudder and aileron trim tab modification on the executive DC-3 
owned by The Garret Corporation. This DC-3 is the first one to receive 
complete modification including larger engines, new cowl flaps, geared 
rudder trim tab and geared aileron trim tab. 


Sears & Roebuck (Los Angeles) DC-3 is back in operation after installa- 
tion of Collins punch card navigation computer. This equipment, as well 
as the Integrated Flight System; dual 51R-3 navigation receivers, 51V 
glide path receiver, and 17L-3 transmitter, was installed by Qualitron. 
Bob Waggoner and Paul Carabelli are Sears’ pilots at Los Angeles; J. V. 
Swanson is Chief Pilot and NBAA representative. 


Dick Henderson, pilot of Johnston Testers’ Twin Beech, has the plane 
at Horton and Horton Upholsterers, Houston, Texas, for a new interior. 


Page Airways, Rochester, N.Y., recently completed installation of Collins 
51R-3 VHF receivers and 17L-3 transmitters in the Lodestars belonging to 
Dienst Construction Company and the Youngstown Sheet and Tube Com- 
pany. 


Chief Pilot A. K. Roden and his copilot, L. R. Moe, flew Bechtel Cor- 
poration’s Lodestar to Lockheed Aircraft Service for annual relicensing. 


Columbia-Geneva Steel recently put into operation their newly pur- 
chased Lodestar, and resumed operation of their PV-1 after installation 
in each airplane of a Collins 17L-3 transmitter and 51R-3 receiver. Roy 
Rollo is Columbia-Geneva’s chief pilot and NBAA representative. 


While Lynn Carney, pilot for George W. Strake of Houston, was at the 


NBAA Convention in St. Louis, he picked up a new Deluxe Super-92 C47 


from Remmert-Werner. In addition to Super-92 engines, the airplane fea- 
tures complete Collins radio, three extra large picture windows. 


L. M. Keating assistant to the president of A. O. Smith Corporation, 
brought his Navion to Horton and Horton for new interior upholstery. 


Tom Teate, pilot for Borg-Warner, took delivery recently of a new 
Deluxe Lodestar from Remmert-Werner. The Lodestar is powered by R1820- 
56 engines and features Collins radio. 


Steye Brown, chief pilot of Continental Can Co., recently flew back to 
home base at Morristown, N. J. with his company’s newly converted Martin 
B-26. Leonard Lee, Continental’s superintendent of maintenance, made 
the trip with Mr. Brown. Conversion was done by AiResearch Aircraft 
Service. 


Minnesota Mining and Manufacturing Company has its second DC-3 
at Remmert-Werner for installation of a Sperry A-12 autopilot. Mel Longlet, 
in charge of aircraft scheduling for M&M, and Armond Hinkle, M&M’s 
pilot, brought the DC-3 to Remmert-Werner from St. Paul. Don Richard- 
son is M&M’s NBAA representative. 


Another NBAA member, Owens-Illinois Glass Company, has had 
its DC-3 at Remmert-Werner for 1,000-hour inspection, relicense and 
installation of an automatic heat control. Dick Riggs is company pilot 
and T. A. Kaatz is NBAA representative. 


Mesta Machine’s A-26 is back flying the skyways after Qualitron in- 
stalled dual Collins 51R-3 navigation receivers, dual 17M-1 50-watt trans- 
mitters, a 51R-3 communications receiver and dual 51V-1 glide slope 


receivers 


Engineers mount cameras On California desert, rocket Desert craters fade away as Here, another wing desig 
and X-wing on supersonic begins flight reaching 3 camera records speed effect flaps violently from the pre 
rocket to test new design. times the speed of sound. on new experimental wing. sure of the supersonic spee 


Lockheed Scientists Shape the Forms of 


Lockheed’s Expanding Science Center Improves Today’s Planes and Develops New Designs fo 


FIRST IN THE NATION’S ALL-WEATHER DEFENSE. Lockheed F-94 Starfires are jet interceptors loaded with electronics for almost automatic 
flight. Starfires protect vital U. S. cities, even in darkness or bad weather. For 8 years, Lockheed has built more jets than any other manufacturer. 


LEADERSHIP DEMANDS CONSTANT ACHIEVEMENT 


BE 
& 
, 


Announcement 


Important news in the U.S. air- 
craft industry this month was 
establishment by Lockheed of 
anew Missile Systems Division, 
a separate organization inte- 
grating 10 years of research 
and development in the field of 
electronics and pilotless air- 
craft. Important progress in 
current top-secret work at Lock- 
heed prompted decision to es- 
tablish new division in expand- 
ing field of automatic flight. 


SCIENCE CEN. 
TER Future 
forms of flight 
are studied here 
in Lockheed’s 
new Engineering 
and Science 


Building. 


FIRST! FLYING RADAR 
STATION. Lockheed Su- 
per Constellations, with 
radar humps, provide 
Navy and U.S.A.F. with 
new concept of defense 
—a new method of de- 
tecting an enemy hours 
in advance through ap- 
plied electronics. 


FIRST! ELECTRONIC SUB PA- 
TROL—Advanced models of 
Lockheed P2V Neptune Bombers 
give U.S. Navy long-range sub 
patrol with destructive power 
and advanced sonic devices. 


Parachuted to earth, rocket 

‘amera is recovered with 

lm data vital for the future. TOMORROW'S MET- 
ALS. Planes 10 to 25 
years from now, cur- 
rently under study by 
Lockheed, will require 
new materials to with- 


‘ye stand tri-sonic speeds. 
Here, Lockheed scien- 
tist checks X-ray film of 


new metal. 


“ra of Automatic Flight 


bove film strips take you behind the 
'to show Lockheed scientists test- 


w wing designs for future aircraft COMING SOON —Look 
times faster than today’s. This is for other dramatic new 
| Lockheed models soon, 
mple of advanced research at Lock- ; ; 

: / i including XF-104 Day 
expanding Science Center. Scien- Superiority Fighter. 


sineers work with nuclear energy, 
ss aircraft, electronics systems, new 
for the era of automatic flight. 


kheed discoveries in pure science 


atched by Lockheed progress in 
d science. Lockheed’s science of de- 
as produced a radar-laden team of OC ee 
ting military aircraft—flying radar 


. . 
1S, almost automatic interceptors, 


bmarine patrol bombers. Skill in Lockheed Aircraft Corporation, Burbank, California, and Marietta, Georgia 
2 of production enables Lockheed to 
se 12 different models simultane- Wee ped SOR LEADERSHIP 


-and all models are on schedule! 


National Business Aircraft Association, 
Inc. is a non-profit organization designed to 
promote the aviation interests of the mem- 
ber firms, to protect those interests from 
discriminating legislation by Federal, State 
or Municipal agencies, to enable business 
aircraft owners to be represented as a 


united front in all matters where organized 
action is necessary to bring about improve- 
ments in aircraft equipment and service, and 
to further the cause of safety and economy 
of operation. NBAA National Headquarters 
are located at 1029 Vermont Ave., N. W. 
Washington 5, D.C. Phone: National 8-0804. 


NBAA Organizes Aircraft 
Design-Development Com. 

A standing committee is being organized 
by the National Business Aircraft Associ- 
ation to work closely with airframe and 
engine mariufacturers on the design, devel- 
opment and financing of aircraft tailored 
to meet the special requirements of the 
rapidly expanding business aircraft mar- 
ket. 

The decision to form such a working 
group was one of the major developments 
at the NBAA’s sixth annual meeting, part 
of which was devoted to a design panel 
forum attended by representatives of the 
principal aircraft and engine companies. 
Members of the new committee will estab- 
lish continuous liaison with manufacturers, 
assemble design criteria which can be used 
by engineers as basic specifications, and 
constantly compile market information use- 
ful to aircraft sales staffs. 

Announcement that NBAA would appoint 
a design group to cooperate with the in- 
dustry came soon after the annual con- 
vention design panel participants had 
discussed many of the problems involved 
in the task of obtaining new, special-type 
aircraft for business and industrial users. 

It was the consensus of manufacturers’ 
representatives, who were on the receiving 
end of a barrage of questions during the 
St. Louis session, that the first obstacle 
to be overcome is a big oné—finance. How- 
ever, exploration of that problem opened 
the following possible solutions: 

1—Market research data which would 
provide virtual assurance that a minimum 
of 300 aircraft of any one type could be 
sold within a five to seven-year period 
following acceptance of a basic design. 

2—Military participation in the develop- 
ment and use of an airplane acceptable to 
all concerned. 
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NATIONAL BUSINESS AIRCRAFT ASSOCIATION, INC. 


(formerly Corporation Aircraft Owners Association) 


3—The posting of bonds by potential 
users of a new design as a means of helping 
to underwrite development costs. 

Any one of these proposals would, if 
adopted, serve as a guarantee to the manu- 
facturers that his aircraft would find a 
market. The market was defined kv the 
manufacturers as not less than 300 air- 
craft. 

Manufaturers believe they can design 
and build any type of airplane needed by 
the executive market. Price is the big prob- 
lem. In other words, how much airplane 
can executive users get at the price they 
can afford to pay and how many will be 
able to afford it? And will the airplane 
they get at that price provide the desired 
performance? The NBAA committee hopes 
to find answers to these questions. 

Cole Morrow, chairman of NBAA, served 
as moderator of the forum and the follow- 
ing manufacturers’ representatives took 
part: Herb Rawdon, Beech; Edward’ Wil- 
liams, North American Aviation; Arthur 
Cruise, Lear, Inc.; George Page, Aeronca; 
and J. Gerteis, Cessna. 

NBAA has high hopes that, through the 
work of its new design committee, it will 
move much closer in 1954 toward reali- 
zation of a basic goal. 

Wright Aeronautical Corporation, confi- 
dent that the expanding business aircraft 
market will provide a large market for 
piston engines for many years to come, is 
maintaining close liaison with NBAA mem- 
bers concerned with new business aircraft 
designs. Wright believes that the combina- 
tion of its R-1820 engines and clean aero- 
dynamic design can provide the business 
market with aircraft cruising at 300 mph 
or better. The Wright HE engine, rated 
at 1525 hp for take-off, has attained the 
low weight to power ratio of .93 lbs. The 
1820 series powerplant is being considered 
for installatibn in the projected twin- 
engine executive airplane in the planning 
stage of development by Aeronca. 


NBAA Recommends Standard- 
ization in Accounting Methods 
Another significant event during the 
convention was presentation of NBAA’s 
recommendation for standardization in ac- 
counting procedures to aid in the exchange 
of statistical information on aircraft oper- 
ations. As chairman of the’ accounting 
standards committee, Henry W. Boggess 
of Sinclair Refining Co., suggested that 
ground expenses should encompass hangar 
charges, landing fees, the correct ratio of 
ground crew salaries, licensing costs and 
taxes, and maintenance and repair charges. 


Against flight expenses, he said, should be 
charged insurance, meals aloft or on the 
ground, salaries of crews and their ex- 
penses away from home, uniforms, and 
literature and charts essential to the job. 
Boggess reported that any listing of costs 
of depreciation should include the rate of 
depreciation, and that statistical reports 
should record miles flown, hours in the 
air and costs per mile and per hour. The 
committee recommended the elimination of 
revenue-mile and passenger-mile data as 
non-essential in business aircraft flying. 


Forum Highlights Problems 


in Air Traffic Control 

The annual members’ forum, with Ralph 
E. Piper, chairman of the technical com- 
mittee and chief pilot for Monsanto Chemi- 
cal, as chairman, produced discussion on 
the following subjects: CAA ATC tower 
operations, VOR and L/MF ranges, high 
density air traffic control, radio frequency 
difficulties arising from heavy usage. Ques- 
tions based on NBAA problems in these 
fields were directed at representatives of 
CAA, U.S. Weather Bureau, and the Office 
of the Undersecretary of Commerce for 
Transportation. 

Mr. Piper told the group that NBAA re- 
gional sessions with CAA traffic controllers 
and tower operators and with weather 
bureau personnel have brought about more 
efficient handling of business aircraft with- 
out interfering with airlines operation or 
other aviation activity. He also reported 
that the Department of Commerce now has 
under consideration numerous NBAA rec- 
ommendations for improving weather fore- 
casting and reporting. 

Herbert O. Fisher, chief of aviation 
development for the Port of New York 
Authority, reviewed the problem of aircraft 
noise in such density areas as New York 
and measures being taken to alleviate it. 
He pointed out that noise is principally a 
responsibility of scheduled airlines, but 
that private, executive and military oper- 
ators can contribute to its abatement. He 
urged every NBAA pilot to study and 
follow noise. abatement and safety pro- 
cedures when flying into high density 
areas. He warned that failure to do so 
could involve executive pilots as co- 
defendants in anti-noise suits filed by 
individuals and communities. 


CAA Announces Establishment 
of VOR Accuracy Checkpoints 
Fred B. Lee, CAA Administrator and the 
principal speaker at the annual dinner, 
disclosed that CAA is establishing facilities 
and check points to enable NBAA pilots to 
determine the continuing accuracy of VOR 
sets. Air carriers are making their check 
facilities available without cost, he said. 
Other speakers during the convention 
included Theodore Hardeen, Jr., DATA- 
administrator; Col. William S. Lawrence, 
FCDA transportation direetor; E. R. Mc- 
Carthy, aeronautical charts chief of Coast 
and Geodetic Survey; Harland S. Herrin, 
NATA president; and Jerome Lederer, 
director of Flight Safety Foundation. O. K. 
Armstrong, former Congressman from Mis- 
souri, served as toastmaster of the annual 
luncheon and Jennings Randolph, assistant 
to the president of Capital Airlines, was 
toastmaster for the annual dinner, 


SKYWAYS 


NBAA By-Laws Revised 
and Officers Elected 


Three amendments to the NBAA by-laws 


.were adopted by unanimous vote, the most 


important being a revision in Associate 
member requirements. The new amendment, 
subject to final approval by the board of 
directors, permits NBAA to accept as an 
Associate member “any corporation, com- 
pany, partnership, institution or individual 
primarily in aviation or air transportation.” 
Such members need not own or operate 
business aircraft to qualify. 

Cole H. Morrow, chairman of the NBAA 
board, summarized activities during the 
preceeding year, placing emphasis on the 
several concrete accomplishments for busi- 
ness flying. He pointed out that NBAA 
has grown in stature and that it had re- 
ceived long over-due recognition at the 
national level. 

Cole Morrow was re-elected’ chairman of 
NBAA for a third term and Henry W. 
Boggess was named vice chairman, a new 
office. Stetler B. Young of Rynel Corpo- 
ration in Sterling, Ill., was elected to the 
board. Directors re-elected were: William 


_ B. Belden, Republic Steel Corp., Cleveland, 


O.; Joseph B. Burns, Fuller Brush Co., 
Hartford, Conn:; Delos W. Rentzel, Auto 
Transports, Inc., Oklahoma City, Oka.; 
Mr. Morrow and Mr. Boggess. 

Highlight of the annual luncheon was 
the presentation of “pilot proficiency” 
awards to 42 NBAA first pilots (SKY- 
WAYS, December) for flying 500 thousand 
or more accident-free miles on business. 

The annual dinner was marked by an- 
nouncement of a special award honoring 
Charles E. Lindbergh for his 1927 New 
York to Paris flight and for his “many 
contributions of immeasurable and endur- 
ing value to aviation and the defense of 
the nation.” 


CAB Delegates Small-Plane 
Accident Investigation 
Authority to CAA 


The Civil Aeronautics Board has an- 
nounced that it has taken action to delegate 
to the Administrator of Civil Aeronautics, 
authority to investigate small-plane acci- 
dents. The action becomes effective with 
respect to accidents occurring on and after 
January 1, 1954. Under this delegation, the 
Administrator will have full responsibility 
for the investigation of accidents involv- 
ing civil aircraft of less than 12,500 lbs 
maximum take-off weight, including the 
release of any reports thereon which he 
may determine to be in the public interest. 
As heretofore, the Board will continue to 
investigate accidents involving all aircraft 
of more than 12,500 lbs, accidents involv- 
ing helicopters irrespective of weight, and 
accidents relating to small aircraft operated 
by air carriers in Alaska holding certificates 
of public conveyance and necessity. 

The Administrator will not hold public 
hearings of any of the accidents he investi- 
gates. If such a hearing is considered de- 
sirable by the Board, the Administrator 
or any interested person, the Board may 
notify the Administrator that with respect 
to that accident the delegation is rescinded. 
Thereafter, the accident will be investi- 
gated by the Board, including the holding 
of a public hearing, if the Board deems 
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such action desirable. 

The Board pointed out that it will be 
necessary to amend the accident reporting 
requirements under Part 62 of the Civil Air 
Regulations to reflect this delegation, and 
that work on such amendment is now pro- 
ceeding. However, present reporting re- 
quirements should be followed until they 
have been formally amended. 

This action is the result of a study con- 
ducted by the Board to determine areas 
where duplicating and overlapping func- 
tions performed by the Government might 
be eliminated. The Administrator already 
conducts investigations into accidents of 
this nature to determine whether violations 
of the Civil Air Regulations have occurred; 
and the investigation of accidents of this 
class, which are generally routine in nature, 
can be combined with the Administrator’s 
investigation already taking place. 


CAA CERTIFICATE honoring Russell F. 
Holderman (left), chief pilot of Gannett 
Newspapers, for his 40 years as a plane 
pilot, was presented by CAA’s F. B. Lee 


Converson of Transmitters 
from 3105 kc to 3023.5 ke 
Necessary Before March 15 
Business pilots are reminded that the 
receiving watch on 3105 ke will be perma- 
nently discontinued on March 15, 1954, at 
all CAA communications stations and con- 
trol towers. The frequency 3023.5 ke which 
has been guarded at all CAA stations and 
towers since March 15, 1953, will be used 
in lieu of 3105 ke after March 15, 1954. 
Pilots should, therefore, arrange for con- 
version of their aircraft transmitters from 
3105 ke to 3023.5 ke before March 15, 1954. 
The replacement frequency for 3105 ke 
(3023.5 kc) has been provided with a guard 
band on either side to afford world-wide 
protection which 3105 ke never enjoyed. 
However, special protective measures have 
been found to be necessary in certain un- 
usual cases where transmitters are oper- 
ating on adjacent frequencies at the same 
location, in some instances in the same 
building. Until interfering local transmit- 
ters or 3023.5 ke receivers or both can be 
physically separated, it is necessary to re- 
duce the pass band of such receivers effec- 
tively to reject all signals not within the 
frequency stability tolerances specified in 
appropriate regulations. It is, therefore, 
more important than ever that airborne 
transmitters be adjusted to operate within 


specified tolerances. 


Criteria Established for De- 
commissioning L/MF Ranges 

The Air Traffic Control and Navigation 
Panel of the Air Coordinating Committee 
has recently adopted certain criteria for 
effecting a planned decommissioning pro- 
gram for low frequency navigational aids 
and we have been instructed to proceed 
accordingly. These criteria establish the 
following controlling factors which should 
be met prior to recommending decommis- 
sioning of such facilities. 

1. The route served by the range must 
be designated as, or associated with, a 
VOR “Victor” Airway. 

2. VHF instrument approach procedures 
must be approved or in effect as necessary 
for the route. 

3. The trafic handling capacity of the 
VHF navigation aid enroute and in termi- 
nal areas must be equal to or better than 
that of the L/MF aids to be decommis- 
sioned, and is considered adequate to meet 
expected air traffic control needs. 

Note: In regard to factor #3, recom- 
mendations on decommissioning of LF 
aids are based on the premise that all 
aircraft operating on IFR flight plans 
in terminal areas or on routes from 
which LF aids are proposed for decom- 
missioning, will be adequately 
equipped to utilize available VHF radio 
aids. 

The plan involves retaining 271 L/MF 
ranges until about 1958, after which time 
88 General Service Ranges (full power 400- 
watt) will be retained indefinitely. 

All facilities, including beacons, recom- 
mended for decommissioning will be offered 
to state, local and private agencies which 
might be interested in operating them (or 
reimbursing Civil Aeronautics Administra- 
tion for their operation). 


Improved Antenna Systems 
Being Installed at ILS Locations 

Greater safety is in prospect this winter 
at 62 instrument landing system locations 
through the use of “null reference” antenna 
systems in transmitting glide slope signals, 
according to the CAA. 

Developed by the CAA Technical and 
Evaluation Center at Indianapolis several 
years ago, the “null reference” antenna 
has the advantage of being virtually un- 
affected by snow. Normally, changine the 
level of the ground causes a bend of ap- 
proximately 1° in the glide path of ILS. 

With the “null reference” antenna, how- 
ever, a snowfall of two feet will result in 
a change of but one-tenth of a degree in 
glide path. In addition, the improved an- 
tenna system gives the pilot a more positive 
indication when he is below the glide path 
as well as providing a glide slope of uni- 
form thickness from top to bottom, regard- 
less of terrain. 

The improved antenna is being installed 
as existing Instrument Landing Systems 
are modernized and at locations where the 
ILS is being installed for the first time. 
Modernization of existing equipment in- 
cludes installation of a new type of trans- 
mitter and standby equipment. 

Instrument Landing Systems operating 
with glide slope now number 125 with 174 
placed in the over-all program. 
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MN-97B—The Bendix Omni- 
Mag gives immediate visual 
indication of glide slope infor- 
mation, as well as VOR, local- 
izer, and magnetic heading 
information. 


MN-92A—This is the glide 
slope antenna. It can be mount- 
ed flush with the skin of the 


aircraft. Eliminates drag. De- 
terioration due to weathering, 
a common deficiency of ex- 
ternal antennas, completely 
eliminated. 


MN-81 — Concentric knob- 

type channel selector. Cali- 

brated directly in frequency. 

The same selector used for MN-100A—The Bendix Glide Slope Receiver can be located in any 
VOR equipment controls the convenient place in the aircraft. Requires no adjustment in flight other 
Glide Slope Receiver. : than channel selection by the pilot. 


New Bendix Glide Slope System 


FOR COMMERCIAL AND EXECUTIVE AIRCRAFT 


The Bendix Glide Slope Receiver system features high sensitivity . . . substantially more sensitive 
a 20-channel receiver (the MN-100A). This is than other receivers. 
integrated with the Bendix Omni-mag. (MN-97B) 
... with the flush mounted antenna (the MN-92A) 
and with the famous Bendix Da-Nite channel 
selector (MN-81). 


It’s so reliable too. Day in and day out its course 
indications are true under varying changes of tem- 
peratures, voltage and signal field strength. 


Weighing less than 13 pounds, the Receiver is 


Excellent Stability mounted in 14 ATR housing. 
Resonant frequency stability insures reliable, For more information, write to Bendix* Radio at 
stable signals under all kinds of operating condi- the address below. 
tions. 
The system’s high degree of “‘on course”’ stability BENDS . Ae tec 
and “‘course width” stability is characteristic of A DIVISION OF BENDIX 


AVIATION CORPORATION 


Southwest Sales: 
3300 Love Field Dr., Dallas, Tex. 


this fine Receiver. 


High Sensitivity West Coast Sales 
; irate 10500 Magnolia Bivd. N. Hollywood, Calif. 
Another one of the system Ss advantages Is its Export Sales: Bendix International Division 


205 E. 42nd St., New York 17, NLY., U.S.A. 


“Bend i eee Radio beats) 
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Navigation 


Pilot Cooperation 
Necessary To Safe 
Operation in VFR 
| Because the problems of air navi- 
| gation and communications are accen- 
_tuated by the occurance of instrument 
| flight rule conditions, Navicom has 
emphasized the IFR phase of airways 
| operations more than VFR. In the 
past (and the federal agencies con- 
cerned have sponsored this attitude), 
| radio navigation facilities and the 
equipment to use them have been 
treated as though their use for VFR 
flight was purely coincidental. 

Even before the improvement 

brought by post-war developments 
and their use by civil aircraft, the 
employment of such flight aids in VFR 
conditions, like Topsy, just growed! 

Professional non-airline pilots, like 
their airline counterparts, have found 
| that experience dictates the wisdom 
| of conducting even CAVU flights in 
a manner similar to IFR. 

When marginal (in between or var- 
iable VFR to IFR) conditions exist, 
the value of this practice has been 

_demonstrated to pilots and to airways 
controlling personnel alike. Therefore, 
if Navicom is to remain true to its 
responsibility of service -to the pilot 
of professional standard, whether 
_working. at it or not, the controversy 


of VFR standards must no longer be 
avoided. 

Inasmuch as the original interest in 
increasing the standards of VFR from 
three to five miles visibility started 
_with the increase in speed perform- 
_ ance of the post-war and less maneuv- 
_erable airline aircraft, it should be 
proper to examine this aspect first. 

_ With the increase in traffic and 
_ potential collision hazard in terminal 
areas, it is no longer sufficient to rely 
on an occasional scan of the horizon 
from the cockpit. Cockpit duties on 
approach and climb-out, even when 
_ observing all edicts against paperwork, 
still threaten to break down the disci- 
plined vigilance of the most watchful 
crew. Multiple frequency require- 
ments, aircraft trim and power-setting 
changes plus radio navigational move-. 
ments in marginal visibility’ pose a 
serious temptation to get “heads down 
and locked” during this critical time. 
Add to this the tremehdous_ in- 
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crease in rate-of-closure speed _be- 
tween aircraft, and the theoretical 
three-mile point of visual perception 
of another aircraft can dwindle to a 
time element of seconds in which to 
recognize a collision course and do 
something about it. 

It is natural that professional pilots, 
who have qualified themselves and 
who have equipment suitable for eff- 
cient operation on instruments, ex- 
press a willingness and an enthusiasm 
for increasing VFR standards in con- 
gested terminal areas. The penalties 
to their operation involve only a slight 
inconvenience—possibly a short delay, 
and never the threat of virtual can- 
cellation. 

Surprisingly, many airline pilots 
are antagonistic to such a change in 
VFR standards and hope for a solu- 
tion elsewhere. Some even voice the 
plaintive complaint that if the other 
fellow would only look where he is 
going or stay on the ground, no 
change would be necessary. They 
seem to ignore the inconsistency of 
accepting the present distinction be- 
tween VFR limits of one-mile visibil- 
ity off airways and __ three-mile 
visibility on airways (control area), 
when protesting the proposal for five 
miles in control zones (still subject 
to the easement of visibility restric- 
tions to less than IFR minimums 
when traffic conditions permit!). 

Airways personnel: in control tow- 


Communication 


ers, who have to share the responsi- 
bility of separating aircraft under 
their control, seem uniformly appalled 
at the potential risk inherent in hav- 
ing numerous aircraft operating under 
such conditions in omni-directional 
crossing paths in a limited airspace. 
So many pilots seem to be throwing 
“pilot responsibility in VFR” out the 
window once they establish contact 
with the tower, that towermen lately 
have been accusing the pilots of try- 
ing to “unload the bag” for the event- 
ual collision while maintaining 
schedule as their sole responsibility. 

Statistically, most recorded colli- 
sions have occurred in virtually CAVU 
conditions, but most near-collisions 
have occurred in marginal conditions 
and it is the inevitability of the latter 
that is worrying the pilots of the 
larger aircraft. Their solution is 
simple: keep the other fellow out of 
their way when the visibility is less 
than five miles. Granted this boon, 
some will then put their head back 
down into the clamps and let the 
towermen do the thinking and the 
separating. 

Fortunately, the majority are ser- 
iously worried about the very real 
factors of collision hazard and are 
cooperating with all other interested 
parties in trying to find a solution 
which will not be based on eliminat- 
ing or unduly penalizing any class of 

(Continued on page 32) 


31 


Pilot Cooperation 
Necessary To Safe 
Operation in UFR 


(Continued from page 31) 


operation. 

On the other side of the fence are 
the self-proclaimed champions of the 
common man flyer who continually 
seek to perpetuate their position by 
loud drum-beating against any move 
to solve the situation by changing the 
status quo. Emboldened by the coin- 
cidence of having been on the right 
side of a few struggles against the 
attempts of bureaucracy to impose 
undemocratic edicts on the flying 
public, they operate on the magic 
formulae that any proposal by public 
agency or other interested parties is 
per sé€ a conspiracy to seize the air- 
ways away from the people. 

The fact escapes them that the 
current effort to resolve the collision 
hazard in marginal visibility is grass- 
roots inspired at local levels by per- 
sons who have no axe to grind and 
would welcome any serious suggestion 
that does not just ignore the facts. 

To quote the statistics above serves 
only to prove the point that too many 
pilots, including airline pilots, do fly 
around with their heads “down and 
locked” in CAVU. Most. collisions 
have occurred in areas not considered 
high-density areas, accentuating the 
personal-negligence angle. No law is 
going to make a careless pilot look. 

The great worry is that a more 
catastrophic collision is going to occur 
in a high density area due to the 
seemingly unsolvable problem of mix- 
ing controlled and uncontrolled high- 
speed aircraft in great numbers in 
low visibility. It is a sad fact that 
previous attempts to solve this prob- 
lem have been offered by theorists 
who have tried to assign the airspace 
arbitrarily to the air-carriers without 
regard to the basic fact that it be- 
longs to all the flying public. 

The little fellow is just as scared 
of running into a four-engined Goli- 
ath as anybody else, but previously 
he has received little consideration 
by the deliberating minds, nor has he 
been represented by anyone compet- 
ent and anxious to help find a solu- 
tion that provides for him as well. 

Rarely does this little fellow have 
any reliable means in the air of. de- 
termining the borderline condition 
between VFR and IFR. It is either 
hazy or clear and nobody suggests to 
him a ‘manner of operating which 
will minimize the hazard, except to 
tell him to stay on the ground and 
out of the air which belongs as much 
to him as to the big fellow, regardless 
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of the weather. 

Safety demands that all aircraft 
enroute to a pre-determined destina- 
tion in an area of low visibility meet 
certain requirements that will enable 
each to be separated from other air- 
craft enroute to or departing from 
the common destination. Prior to the 
days of heavy-density operation, the 
so-called “control VFR” approach and 
departure fitted the bill nicely. It still 
can in moments when congestion is 
temporarily lessened. 

It is a physical impossibility for 
today’s aircraft of high approach 
speeds to engage in the gone-but-not- 
lamented “dogfight” type of traffic 
pattern around a terminal airport in 
any kind of low visibility. It has be- 
come necessary to establish a system 
of assigning sequence to these aircraft 
and lining them up, occasionally from 
more than one direction, to feed into 
the immediate landing pattern in an 
orderly and safe manner. To try and 
integrate a number of suddenly ap- 
pearing aircraft of varying speeds into 
this pattern at a late moment and 
close-in is not only impractical but 
highly dangerous. 

Hence, serious thought is being 
given to the idea of requiring all air- 
craft desiring to land at such a term- 
inal to obtain an ATC (air traffic 
clearance) while still some distance 
out of the area. By adjusting path 
and rate of approach to the area, 
these aircraft may receive virtually a 
straight-in arrival instead of being 
compelled to circle at an outer point, 
waiting for a clearance behind some 
aircraft that took the above procedure 
while still some distance out. Al- 
though this requires the minimum 
of equipment usually required at the 
terminal airport anyway, such a pro- 
cedure makes no point of type of 
aircraft except as to ability to com- 
municate and navigate a precise ap- 
proach path, even if VFR! 

It may be pointed out that this 
does not touch on the so-called “little 
fellow” who is considered by one side 
to be a hazard while in the general 
operating area of low visibility, and 
by the other side, as having his rights 
infringed upon bv any requirement 
for controlled flight, if not enroute to 
the terminal airport. 

If we concede that he is a hazard 
while in the general operating area of 
the high density terminal airports in 
marginal visibility, let us not lose 
sight of the fact that the big aircraft 
enroute to the terminal airport should, 
of necessity, be restricted to the elec- 
tronically aligned airway approach 
paths and to altitudes in accordance 
with those procedures. These routes 
are so designed that they provide 


such ample separation that a wide- 
wandering pilot on instruments will 
vot conflict with a neighboring route. 
If the condition is low forward visi- 


bility only, deviation from the limits _ 


of these routes cannot be excused. 

Hence we have whole blocks of 
airspace, between and_ occasionally 
under these “corridors,” that could be 
reserved for the other pilot. This 
would enable him to approach or de- 
part from his “local airport” with a 
minimum of inconvenience. During 
wartime, similar restrictions placed 
virtually no strain when weather as 
a safety factor was not the issue. 
Is it too much to ask that a through- 
flight detour around or over these 
areas in marginal conditions rather 
than jeopardize the operation of both 
classes of arrival and departure air- 
craft? 

In conclusion, the institution of a 
five-mile visibility restriction in con- 
gested terminal areas, if confined to 
specific approach and departure lanes, 
and requiring a minimum standard 
of pilot and equipment qualification 
and the segregation of such traffic 
from all other traffic otherwise un- 
hampered, may be worth giving a 
good try, with all parties contributing 
positive ideas and cooperating to ex- 
haust its possibilities in the interest 
of continued safe operation. 


“JEP”? Manual for 
the VFR Pilot 


It is not surprising that, with the 
welter of fine print and voluminous 
pages of numerous separate publica- 
tions by the government, through 
which a pilot must wade to extract 
even a small bit of navigational or 
airway information, a company like 
Jeppesen has made its name unique, 
blessed and profitable throughout the 
aviation industry. Even such a hold-out 
among the major air carriers as Amer- 
ican Airlines has succumbed to the 
easy way and is gradually becoming 
more and more reliant on “Jep” to 
supply its navigational needs. 

Until the present, the field open to 
“Jep” has been exclusively the airline 
pilot or his equivalent, the profession- 
al big-ship executive pilot engaging 
in cross-country IFR and low instru- 
ment approaches as a daily chore, 
Now it has been announced that the 
government is contemplating the elim- 
ination of radio navigational data from 
its familiar Sectional Charts. This de- 
cision is causing no little concern 
among the many pilots who find this 
data a life saver when, by virtue of 
sparsely landmarked terrain or under 
marginal visibility conditions, the top- 
ographical presentation is inadequate. 
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Many pilots have made reference to 
the comparatively economical Coast 


and Geodetic Radio Facility charts 


and have expressed the wish that they 
could have this data combined with 
Airmen’s Guide info. and Flight In- 
formation Manual material in one 
easy-to-use volume, instead of having 
to carry a full library of fine print. 
Many pilots have never crossed the 


‘Mississippi River in their wanderings 
and don’t contemplate doing so and 


so have hesitated to subscribe to such 
voluminous offerings to meet their lim- 
ited needs. 

So “Jep” comes to the rescue, For 
the VFR pilot, the private-plane pilot 


and, we suspect, a lot of other pilots 
not mentioned, “Jep” now offers their 
Radio Air-Route Guide. In a binder 


clearly reminiscent of the well-known 
Airways Manual, Jeppesen offers 
Radio-General Direction and Position 
Finding Facilities, including a cross 
ndex of navigation facilities, VOR pro- 


cedures, and all radio facilities ar- 


ranged by identification, location and 
frequency. 

Under Meteorology Data, they offer 
Service “A” operational weather sched- 
ules, Teletype symbols, reporting se- 
quences and relays. Under ATC, they 
include both VFR and IFR proce- 
dures, airport procedures and radio 
communications and, of course, CAR 
60—Air Traffic Rules. 

Pleasantly surprising is the fact that 
included are the Radio Avigation 
(Enroute) Charts, lately introduced 
to the Airways Manual users and the 
handiest aid to cross-country yet pro- 
duced, surpassing by far the almost 
useless C, & G. topographical Flight 
Charts. The Enroute charts give en- 
route minimum altitudes (a handy aid 
for VFR pilots in strange country who 
could not otherwise know when it 
was advisable to abandon VFR flight 
operations without concern regarding 


-a premature decision to turn back), 


_mileages, frequencies, reporting points, 
_ course, control areas and danger areas. 


_Also included are handy Nautical/ 


Statute Mile conversion tables. The 
Jeppesen accordion-type manner ot 
folding these charts makes it possible 


to select any limited area along your 
route by thumbnail and to cover near- 


ly a 2,000-mile flight without ever 


having more than 9 inches of map 


spread open. You can open the whole 


thing in a Cub cockpit without losing 
control of the airplane. 

“Jep” also includes very valuable 
flight planning charts with both the 
Victor (VOR) and LF range airways 
routes, designators mileages, flight- 
plan data guides, and an airways 
communication guide. 

In case you find both Sectional Lo- 
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cals and the more comprehensive 
Enroute charts too confusing in high- 
density areas, “Jep” provides local 
area charts with radio, navigational 
and ATC information printed in very 
clear detail. 

A hidden blessing gadget is the 
“stay open” bar which pulls up hori- 
zontally from the bottom of the bind- 
er and transforms the manual into 
a firm 16 x 8% inch open guide which 
will either rest easily on your lap 


based on graphs that pilots should 
have in their Airplane Flight Manuals, 
and are calculated to 70% (alternate 
airport) requirement and, in the case 
of landing runway lengths, maximum 
allowable gross landing weights at 
sea level, 500- and 1,000-foot eleva- 
tions: (Note: Although many of the 
aircraft listed are not as yet operated 
by other than scheduled air carriers, 
the full list is given for general in- 
terest. ) 


(without slipping down between : : 
your ebnise! aw hent voumereW on ee: Aircraft Landing Length (ft.) 
proach) or stay open on the seat be- S.L. 500’ 1000’ 
side you (without flipping pages ae 
automatically if you have a cockpit Boeing 377..... 5500 5600 5670 
ventilator open). Indeed, blessed be Lockheed 
the new’ “Jep!” L100 4780 4840 4900 
Douglas 
9 DCA4 Ry fea ne 4540 4595 4660 
Emergency Airport and Douglas 
Runway Data Released DC-OASB ee 4430 4480 4560 
The Washington office of CAA has oper 
released for the guidance of air car- Receine 120 Ot 
riers and operators employing similar Sa 3850 3900 3950 
type equipment, a list of the airports GOnva oA See 3370 3410 3460 
and runway lengths considered mini- — ygartin 404... 3360 3400 3450 
mum for safe landing under emergen- Gonvainse40. Se) 3350 3380 3405 
cy conditions, i.e. Air Defense alerts, Martin 202......8325 3375 3425 
fire in aircraft, engine failure, alter- Lockheed 
nates other than those certificate-ap- [204900 eee 3140 8200 3240 
proved, etc. Sole consideration is Douglas 
acceptability for a safe emergency DGE3 he hn eae 3120 38150 3190 


landing rather than emergency facili- 
ties—fire and crash equipment, etc. 
Factors such as load vs. elevation, 
temperature accountability, runway 
gradient, wind and local obstruction 
data have not been taken into con- 
sideration, because airports and run- 
ways meeting these considerations 
hardly need be classed as emergency 
alternates. 

Although primarily designed for 
air-carrier guidance, it is felt that, 
inasmuch as pilots of non-scheduled 
cargo or business aircraft are often 
their own dispatchers, this information 
is of interest. The values quoted are 


Considering the capabilities that 
pilots often demonstrate under stress 
of circumstances outside of their con- 
trol, it would not be too surprising 
to some day find a Connie that 
couldn’t make it into the big airport 
for lack of time or altitude, parked 
on Chicago Lake Front (Meigs), 
Zahn’s in New York or Alexandria in 
Virginia near Washington, D. C. 

Examples of airports in the north- 
eastern United States that could be 
suitable for such emergency aircraft 
operations are indicated in the box 
below: 
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LONGEST LARGEST TYPE 
CITY AIRPORT RUNWAY AIRCRAFT 
Augusta, Me. Augusta State 4205 DC-6 
Baltimore, Md. Harbor 4535 DC-6A &B 
Bar Harbor, Me. Bar Harbor 4500 DC-6A &B 
Bowling Green, Ky. Warren County 4000 DC-6 
Clarksburg, W. Va. Benedum che: Convair 240 
Danbury, Conn. Danbury 4422 Connie 
Easton, Md. Easton 4000 DC-6 
Erie, Pa. Port Erie 4595 Connie 
Fall River, Mass. Fall River 3500 Convair 240 
Johnstown, Pa. Johnstown 4500 Connie 
Linden, N. J. Linden 4100 DC-6 
Lock Haven, Pa. Cub Haven 3350 DC-3 
Malone, N. Y. Malone 4000 DC-6 
Martinsburg, W. Va. Martinsburg 5000 Super-Connie 
Rutland, Vt. Rutland 4000 Convair 240 
Zanesville, O. Zanesville 5000 Super-Connie 
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Flyers’ Guide To Los 
Angeles Area Offered 


A helpful brochure to visiting pi- 
lots has just been published by a 
group of public-spirited Southern 
California organizations. Called the 
“Flyers Guide to Greater Los An- 
geles,” the booklet was prepared by 
the California Aeronautics Commis- 
sion, in co-operation with the Los 
Angeles Chamber of Commerce, and 
published by the Pacific Airmotive. 

To the credit of the skillful pilots 
who have grown up in the tradition of 
this area’s definition of “VFR”, there 
have been remarkably few. recorded 
instances of mid-air near-collisions. 
Nevertheless, to the stranger who has 
had the “exhilerating” experience on 
instrument approach let-down of see- 
ing a shadowy shape slip ghost-like 
across his nose and been subsequently 
advised that it was “VFR traffic’, this 
brochure will be most enlightening. 

In all seriousness, it may be that 
if all pilots not on controlled ATC 
clearances were to abide by the very 
specific suggestions made in the book- 
let, there would be no excuse for 
any conflict with the controlled air- 
craft. But how to obtain separation 
from other “VFR” flights while de- 
scending through or to be legal if 
visibility in the smog (unreported) 
turns out to be less than one mile 
is not explained. Further, the booklet 
states that “it is nearly (Ed. Italics) 
always possible to distinguish objects 
directly below on the ground”. Also, 
“if the top of the smoke is 4,000 feet 
or higher, spiral down over open 
country (we hope this is done “off 
airways —Ed.) and check visibility 
at lower altitudes”. 

It is our hope that this booklet will 
find its way into the hands of every 
pilot contemplating flight into the 
area; especially the pilot on IFR plan 
who may be encouraged to ask for 
radar advisories and listen to them 
during his approach! 

If the suggestions and information 
given are followed by pilots of ex- 
perience, judgment and with due re- 
gard to the limitations imposed by 
Civil Air Regulations, the excellent 
record for the area operations should 
be enhanced rather than broken. 

The booklet also lists radio data 
and flight plan procedures. 

The map reproduction included, 
although pilots are warned to avoid 
its use for navigation, lists a key to 
all the prominent landmarks in the 
area and indicates the area of heavi- 
est smog. Copies are available with- 
out cost and should be obtained by 
writing PAC, 2940 N. Hollywood 
Way, Burbank, Cal. 
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AIRPORT SERVICE GUIDE 


An up-to-date, accurate, detailed listing of air- 
craft services and products available to single 
and multi-engine operators throughout the U.S. 


MONTANA 


GLASGOW-Valley County Municipal 
Airport—GLASGOW FLYING SVCE: Hang- 
ar strage $1 nite, $15 mo; tie-dwn; TEXA- 
CO 80-91; line svce 8 a.m. to 6 p.m.; 
A&E; major radio & airframe, minor eng. 
Dealer: CONTINENTAL, LYCOMING, 
NARCO, PIPER-STINSON, Sorenson spray 
units. Taxi, pilot Inge, Texaco crdt crds. 
Food & Lodging Glasgow. Airport: 3 mi 
NE; el 2298; lat 48-13, long 110-15; no 
Indng fee; lights, beacon; 3 rnwys, longest 
8800; obstr: P-line N. Orvan Sundby Mgr. 


MILES CITY—Miles City Airport—MILES 
CITY AERO SVCE: Hangars up to small 
twin, rates $1.50 to $6.50; no tie-dwn fee; 
STANDARD 80-91-100; line svce 24 hrs, 
A&E; major & minor sing-eng, light main 
multi-eng; major & minor airframe light 
arcrft; wash, polish, paint, clean; Continen- 
tal, Lycoming eng prts. PIPER dealer. 
Food on arport; lodging Miles City; pilot 
Inge; Standard and affiliate crdt crds. Air- 
port: 2 mi SSW; el 2630; lat 46-25, long 
105-52; no Indng fee; Insac 24 hrs; tele- 
type, weather, beacon, lights; 2 paved rn- 
wys, each 5600. C. R. Ugrin Mgr, Tel 
1931. Airline: NWA. 


MISSISSIPPI 


CLARKSDALE—Fletcher Field—MISSISSIPPi. 
VALLEY AIRCRAFT SVCE: Metal hangar, 
$1.50 to $3 nite; no tie-dwn fee; ESSO 
80-90; line svce 8 a.m. to 5 p.m., except 
Sun; A&E; major all types civilian arerft; 
major airframe, minor instru & radio; com- 
plete eng overhaul shop, prts for Conti- 
nental 220 & 240 hp radial, 225 & 300 hp 
Lycoming, PW R985. Dealer: all CESS- 
NA models; wash, polish, paint, clean. 
Taxi. Food & lodging Clarksdale. Airport: 
8 mi N; el 175; lat 34-17, long 90-31; no 
Indng fee; Southern Airways radio; lights, 
beacon; Little Rock sect cht; 2 paved m- 
wys, longest 4000; obstr: 30-ft tr S, hngrs, 
other bldgs SW. Airline: SOU. 


MICHIGAN 


DETROIT—Detroit City Airport—BEACON 
INSTRUMENT SVCE: Instruments & acces- 
sories; dealer: KOLLSMAN, ECLIPSE- 
PIONEER, LEWIS; CAA sta 3738; major 
instru repair, sales, svce, 8 a.m. to 5 p.m. 
Tel, Lakeview 6-6040. 

ANDERSON AIRCRAFT RADIO CO: 
Distributor: BENDIX, ARC, Associate dist 
NARCO. Service: arcraft communica eng, 
screen room, omni test equip, ILS, ADF, 
specialize custom executive install. Tel, 
Venice 9-6700. 

Airport: 5.5 mi NE; el 619; lat 42-24, 
long 8301; Indng fee corp-owned arerft; 
control tr, radio, teletype, weather, arprt 
of entry; lights, beacon; 4 paved rnwys, 
longest 4585; obstr: gas tank W. C. V. 
Burnett Mgr, Tel LA 6-5875. 


VERMONT 


RUTLAND-Rutland Municipal Airport— 
RUTLAND FLYING SVCE: Steel-frame hngr, 
strage sing & small twin $1.50 nite; no 
tie-dwn fee; ESSO 80; line svce daylight 
hrs only; part-time A&E; minor sing: & 
multi-eng; radio svce on call; wash, polish, 
interior clean; Esso crdt crd. Taxi, bus, 
courtesy car. Food at arprt, 1 mi N; lodg- 
ing 1 to 2 miles, Rutland hotels. Airport: 
2 mi SSE; el 785; lat 43-31, long 72-57; 
no Indng fee; unicom 122.8 arprt hrs only; 
homing beacon 6.7 NW, 23 hrs; Albany 
sect cht; 2 paved riwys, longest 4000; 
obstr: hills E, lighted nite; lights, beacon. 
W. Bardsley Mgr, Tel 1874; Airline: CAT. 


MASSACHUSETTS 


NORWOOD-Norwood Municipal Airport 
—WIGGINS AIRWAYS, Ine: Concrete hngr; 
ESSO 80-91; line svce day, 10 mechanics; 
major & minor sing & multi-eng; major 
overhaul Continental, Lycoming, Franklin, 
Jacobs; major airframe, minor radio, re- 
placement instru; wash, polish, paint, clean; 
complete aviation supply house. Dealer: 
CONTINENTAL, LYCOMING, FRANK- 
LIN, LEAR, deH DOVE; PIPER distribu- 
tor. Taxi, U-Drive-It on call. Food 1 mi 
7 am. to midnite; lodging 2 miles & Bos- 
ton hotels; pilot Inge; Esso 7 airline crdt 
erds; CAA dist office admin bldg. Food 
to go delivered to arerft 1 hr notice. Air- 
port: 2 mi E Norwood, 14.5 mi SSW Bos- 
ton; el 52; lat 42-11, long 71-00; unicom 
128.8; beacon. Paved mwy 4000. John W. 
Phillips Mgr, Tel Norwood 7-0106. 


LAWRENCE (North Andover)—Lawrence 
Municipal Airport—No hngrs, no tie-dwn 
fee; MOBILE & ESSO 80-91; line svce 
8:30 a.m. to dusk; A&E; major sing-eng, 
minor multi-eng; major light arcrft air- 
frame, minor radio & instru; eng prts light 
planes; wash, polish, paint, clean. Taxi, lim- 
ousine, HERTZ, bus. Food across from 
term bldg noon to 1 a.m.; lodging nearby 
Mobil & Esso crdt crds. Food to go de- 
livered to arerft on notice. Airport: 2.5 
mi ENE Lawrence; el 165; lat 42-43, long 
71-07; Indng fee for charter, cargo flights 
$1.50 to $3. unicom 122.8; lights, beacon, 
Boston sect cht; 3 paved mwys, longest 
4000; obstr: chimney SW, P-line SSE. John 
E. Sinclair Mgr, Tel Lawrence 3-7512. Air- 
lines: EWA, NEA. 


‘OREGON 


KLAMATH FALLS—Klamath Falls Munici- 
pal Airport—3 hngrs, $1 to $5 nite; no 
tie-dwn fee; SHELL & STANDARD §80- 
91-100; line svce 5.30 a.m.-8 p.m., on call; 
A&E; major & minor sing & multi-eng; 
minor radio & instru, major airframe; eng 
prts Piper, Beechcraft, Continental, P&W; 
wash, polish, paint, clean. Dealer: CON- 
TINENTAL, BENDIX, SCINTILLA, LY- 
COMING, NARCO, LEAR, PIPER, 
BEECHCRAFT, CESSNA. Taxi, courtesy 
ear, Tel 2-1234, 5580; weather; food on 
arprt 6.30 am.-6 p.m.; lodging Klamath 
Falls; pilot Inge; Standard and Shell erdt 
erds. Food to go delivered to arcraft on 
notice. Airport: 5 mi SE; el 4085; lat 
42-09, long 121-43; no Inding fee; radio 
facilities, beacon, lights, teletype; Klamath 
Falls sect cht. Paved mwys: 3, longest 
7134. Russell Avery Mgr, Tel 3272. Air- 
lines: UAL, WCA. 


PENNSYLVANIA 


READING—General Spaatz Field—READ- 
ING AVIATION SVCE: 2 hngrs; tie-dwn; 
CITIES SERVICE 80-91-100; line svce 
7 am.-ll p.m.; A&E 8 a.m.-9 p.m.; major 
& minor sing & multi-eng, incl major elec- 
tronic & communica install; eng prts; major 
airframe, radio & prop, minor instru; wash, 
polish, paint, clean. Dealer: PW, GYPSY 
QUEEN, CONTINENTAL, LYCOMING, 
ARC, LEAR (incl auto pilots), BENDIX, 
NARCO, deH, NAVION, RILEY TWIN 
NAVION. Taxi, HERTZ. Weather, teletype; 
tel 3-5255; food on arprt 7 a.m.-9 p.m.; 
lodging adjoining arprt; pilot Inge; Cities 
Service crdt erds. Food to go delivered to 
arerft on notice. Airport: 3 mi NW; el 
342; lat 40-22, long 75-58; no Indng fee; 
control tr, adm bldg; beacon, lights, field 
mrking; radio range, ILS. Paved rmwys: 
3, longest 5150; clear approaches. Melvin 
H. Nuss Mgr, Tel 3-7228. Airlines: CAT, 
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Your Best Week-end Flight Plan 
for January 


Fly to Los Angeles for the Rose Bowl game and 
the Tournament of Roses parade. Plan to land 
at any of the airports near Pasadena that carry 
quality Standard Oil Aviation products. Refer to 
your Directory of Standard Airport Dealers for 
their names and locations. 


Fighting Fire From The Air 


The eyes of the fire boss! Dropping strategy maps and 
food tothe fire camp and relaying radio instructions to fighter 
crews is routine for Mr. and Mrs. Lonnie Pool when fire 
breaks out in the timberlands near Ukiah, California. They 
patrol more than 2,500 square miles of state and private for- 
ests from their base at Ukiah Municipal Airport, flying 240 
miles on each normal patrol. 


“Our kind of flying takes a lot of power,” says Mr. Pool, 
“especially to climb out of canyons after dropping food from 
10 feet altitude at low speed. We've found that Chevron 


Aviation Gasoline 80/87 gives us plenty of extra power 
when we need it. And Chevron 80/87 adds to our safety 
because it never fouls spark plugs—a trouble we often had 
when we used gasolines with higher lead content. 


“Because we’re safety-conscious, we use New RPM Aviation 
Oil in our engines—we never experience pre-ignition or 
rough running due to oil. New RPM Aviation Oil cuts wear, 
too. When we opened our Stinson’s 165 H. P. Franklin en- 
gine for the first time after more than 1000 hours, the cylin- 
ders and pistons showed practically no wear.” 


M’S''RPM “*CHEVRON,’’ REG,U.S. PAT. OFF. 


TIP OF THE MONTH 


If you are flying in the mountains, it’s a good 
idea to stay to one side of any canyon you must 
fly through. That way, you'll have more room for 


a 180° turn in case you have to head back. 


AVIATION 
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Learstar Conversion 
(Continued from page 11) 


Wool Tufts, glued to the wings 
and other surfaces, and photographed in 
flight, gave Dr. Raspet and Lear Pilot Ed 
Swearingen a visual picture of the regions 
where separated flow existed and showed 
how laminar flow could be increased by 
use of geometric boundary layer control. 

Dr. Raspet’s glide tests were not the 
only proof that Lear was on the right track 
—he utilized facilities of the California 
Institute of Technology’s wind tunnel for 
lengthy studies of other configuration 
changes to develop highly improved laminar 
flow patterns. 

While the “Learstar” modification project 
really goes back two years to when Bill 
Lear first seriously considered “hopping- 
up” his Lodestar, he dates it back properly 
to April, 1953, when the idea occurred to 
him to go into “Learstar” modification 
commercially so other business executives 
could benefit from what he had learned. 

Lear personally conducted the early ex- 
periments in modifying the Model 18 and 
spent nights in the hangar with tin snips 
fashioning cowl flaps to further streamline 
the engine nacelle, which came with a fixed 
gap fine for slow flight but with high drag 
at high-speed flight. 

Convinced by a resultant significant speed 
gain that he was on the right track, Lear 
hired Gordon Israel, former Grumman Air- 
craft Engineering Corp. assistant chief engi- 
neer, to take over the project. 

About that time the Aircraft Service Di- 
vision of Lear came into being to handle 
“Learstar’” conversions specifically, and also 
the buildup of other executive-type modi- 
fied aircraft at the Santa Monica ‘hangar. 

Israel went full-speed ahead into the 
“Learstar” program and assembled a 
competent engineering staff, only one of 
its kind devoted exclusively to executive 
transport modification work. 

To begin with, customers who brought 
their Lodestars to Lear for conversion were 
guaranteed a complete strip-down and 
cleanup with all engineering changes pre- 
scribed by the CAA for an 8,000-hour 
overhaul. 

Israel’s first modification job was to com- 
plete the engine-nacelle project started by 
Lear, a project that included sealing the 
retracted main landing gear inside a triple- 
door streamlined fairing, modifying the 
original NACA cowling design, moving the 
engine mounts outboard three inches and 
changing the carburetor air intake and en- 
gine exhaust ducting. The exhaust collector 
rings were eliminated, and a new heat 
source for cabin air, windshield defrosting, 

c., provided with a 100,000 btu Janitrol 
internal combustion heater installed in the 
fuselage. 

Carburetor air, taken from the pressure 
area within the ring cowl forward of the 
cylinders, was bought in through a better 
streamlined scoop. The impact of air 
striking the cylinders tends to “knock” 
moisture and dust particles from the air- 
stream before it hits the intake opening. 

The old single exhaust trough of the 
Lodestar was replaced with three smaller 
troughs, two outboard and one inboard, 
each serving three cylinders through a 
siamese and a single stack. The stacks 
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were individually covered with cowl flaps 
controlled electrically by a Lear, Inc., 
actuator. 

A quick-removal feature of the ring-cowl, 
using only four over-center toggle latch 
attachments, made possible removal of the 
assembly in a few seconds for inspection 
or maintenance. 

Israel also incorporated a new augmenter 
exhaust system attached to only the engine 
to provide a fully free-floating installation 
and cut down on vibration. 

Other power section modifications in- 
cluded a new dishpan and diaphragm, and 
new, larger Lord Dynafocal engine mounts 
with shock elements four times the size of 
the originals. 

Israel also rearranged the engine breath- 
er and vacuum lines to exit overboard in 
a common outlet behind the nacelle fairing. 

Another major vibration-reduction inno- 
vation was the outboard shift by three 
inches of the whole power unit, giving a 
four and a half-inch clearance between 
prop tips and fuselage, compared with the 
original one and a half inches. 


LEARSTAR nose houses two taxi lights and 
a four-inch bell mouth air intake orifice 


The effect was to reduce the noise level 
considerably inside the fuselage and at the 
same time provide an aerodynamically im- 
proved flow of air with less turbulence 
along the fuselage skin. 

Modification of the paddle-bladed Hamil- 
ton Standard full-feathering 33D50 
propellers included installation of a dual- 
capacity governor (model 4G8G30M) with 
an electric control head, installation of an 
electric pitch control for high-low rpm 
actuation from the cockpit, a new electric 
prop feathering pump and rheostat control 
for the alcohol anti-icing system. 

Israel reworked the main gear assembly 
and added a landing light fixed to the main 
strut to eliminate the high-drag wing light 
installation. Goodyear Tire and Rubber Co. 
wheels were modified with expansion rings 
to take bigger tires capable of handling 
loads up to 22,500 pounds gross weight. 

The landing gear was further changed 


by installing a new type mechanical up- 
lock and down-lock system, spot-type 
brakes, new high-pressure hydraulic hose 
and an emergency nitrogen landing gear 
extension system. 

This entire engine nacelle conversion 
provided the major aerodynamic cleanup 
for the “Learstar,” but more was to come 
in smaller increments, to give the entire 
modification its unusual performance. 

Starting from the nose and working back 
to the tailcone, Israel began with a new 
plastic nose section now housing two taxi 
lights, but originally .designed to house, 
in addition, two ADF units (later shifted 
to inside the plastic fairing ahead of the 
empennage). In the center of the nose is 
a four-inch bell-mouth air intake orifice— 
the only one on the whole aircraft—replac- 
ing the original numerous air intakes. 

Israel further refined Lear’s idea for a 
curved plastic windshield made of thick, 
“bird-proof” Sierracin, especially construct- 
ed by the Sierracin Corp. of Burbank. 

The original Lodestar’s windshield had a 
broken contour line that accounted for 
considerable drag, while the new one-piece 
canopy offers better visibility, less drag 
and greater strength and safety. 

All outside “clothesline” antennae were 
eliminated to cut parasitic drag. The ADF 
loops, as mentioned earlier, were hidden 
inside the plastic fairing ahead of the hori- 
zontal stabilizer. 

The “Learstar’s” tailwheel was designed 
by Israel to be fully retractable. It folds 
up behind a triple door, rearward, into an 
18-inch extension of the tail cone sec- 
tion. For safety in ground handling— 
particularly in take-off and landing opera- 
tions—a tailwheel swivel lock was designed 
to remain locked or to lock automatically 
when the wheel reached trail position, 
except when the control column was moved 
full forward. This arrangement successfully 
prevented the possibility of a pilot in- 
advertently taking off or landing with the 
tailwheel unlocked or in full swivel posi- 
tion. 

Due to the “Learstar’s” increased speed, 
the horizontal stabilizer had to be given 
a 1.8° increase in incidence to offset the 
tendency to climb (because of greater lift 


from the wing at higher speed), and to 


eliminate the drag and resultant “nibble” 
that a slight down-elevator angle produced. 

Stabilizer tip extensions as originally con- 
structed were found unnecessary and con- 
tributory to the drag problem, hence were 
chopped off to six-inch stubs. The airflow 
interference between horizontal and vertical 
stabilizers was smoothed out further with 
bullet fairing projections ahead of the 
intersections. Earlier NACA and British 
research showed that this method worked 
well in reducing interference drag by 
speeding up the air flow before it passed 
over the intersection of surfaces. 

The original Lodestar’s basic wing de- 
sign, at first glance, was not appreciably 
changed in the “Learstar” speed conversion, 
but actually, throughout the airfoil, an 
accumulation of changes added up to a 
significant reduction of drag over the en- 
tire wing. In addition to removal of the 
landing light installation to the main gear 
strut, navigation lights were imbedded in 
atreaminied plastic enclosures forming part 

(Continued on page 38) 
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NOW EVEN Mot «+e AMERICA’S MOST POPULAR FOUR-PLACE BUSINESS PLANE 


& 
GEA 
More for ’54—all yours in the great, new Tri-Pacer, 
the plane that so well combines safety, flying ease 
FOR 75a and useful cross-country performance with practical economy. 


Now with new beauty, new comfort, many other new features, 

the Tri-Pacer is even more the logical choice for YOU— 
especially if your business will benefit when 
you can get more done in less time. 


Only in planes costing over twice as much do you get some—not all 
—of these features » tricycle landing gear 
> simplified, inter-connected controls > outside baggage door 
> separate front and rear doors cargo 


conversion in 15 seconds & Duraclad finish 
> economical Lycoming power » over 120 mph cruising speed 
straight to your destination. 


See the new ’54. Tri-Pacer at your dealer’s today . + 


SEE WHY SO MANY 


P—DIPER 


Send for brand new full-color °54 Tri-Pacer and Pacer brochure Dept. 1-K 


: “PLUSH” is the word for the new Tri-Pacer 
| interior, with styling to suit the most dis- 
criminating taste. New foam rubber seats BEIC REDE LIKAL UARECAR TAN Tee ChOMPLPe 
(front seat adjustable) give easy-chair 

comfort. Thorough sound-proofing adds 
further to quiet, restful flight. 


Lock Haven, Pennsylvania 
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Learstar Conversion 
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of a modified, squared-off wingtip. 

The original fixed slots were sealed over, 
as they were found to cost 6 mph in speed 
and, in addition, are subject to dangerous 
icing. 

To give satisfactory stall and minimum- 
speed characteristics after removal of the 
slots, Israel built into the “Learstar” a 
modified “droop-snoot”-type leading edge 
along the outer wing section to increase the 
camber and produce a laminar flow over the 
upper surface at high angles of attack. He 
says the resultant stall and low-speed char- 
acteristics are actually better than those of 
the original configuration. 

Israel, who contributed heavily to devel- 
opment of the droop-snoot for the Grum- 
man Panther jet fighter, says the feature 
cost the “Learstar” only 1 mph in airspeed 
and gives a net increase of 5 mph over the 
slots. 

Feather-edge de-icer boots were substi- 
tuted for the old riveted boots and further 
streamlining was achieved by fairing the 
wing’s lapped skin joints with a special 
Minnesota Mining Co. compound (EC1180). 

Flap travel was reduced to 55% of the 
original, since Lodestar pilots rarely, if 
ever, use more than this amount of flap, 
due to the fact that more flap provides 
negligible additional benefit, while creating 
a condition of dangerously excessive control 
pressures in event of a go-around. 

This restriction of flap travel to 55% 


made possible removal of the familiar Lode- 
star “batwings” and external Fowler flap 
tracks, and the retracted flaps were feath- 
ered into the trailing edges of the wings. 
Airflow over the leading edges of the re- 
tracted flaps was stopped by installing ex- 
truded tubular rubber seals. 

Airflow creeping around the ailerons as 
well as empennage control surfaces was 
eliminated by adding special brushes made 
by the Fuller Brush Company. 

Contemplated but not yet completed is 
a set of extra fuel tanks for the outer wing 
panels, to extend from a position 12 inches 
outboard of the engine nacelles to mid- 
span of the ailerons, each tank holding 220 
gallons. These, Israel says, would extend 
the “Learstar’s” range to 3,000 miles. The 
fuel-system rework also included a thorough 
cleaning and resealing of the original wing 
tanks with EC601 compound, the work be- 
ing subcontracted to Aircraft Tank Service, 
Inc., of Burbank. 

Inside the aircraft, the modification story 
was one of working out the last details of 
a perfect “pilot’s airplane”: a clear, flush 
cockpit floor with thick rug, a clean ceiling 
free of dangerous projections, a redesigned 
functional control column and _ reclining 
Aerosmith pilot seats made for sound- 
proofed comfort for lengthy cruises. 

Arrangement of the instrument panel 
was, of course, a matter of customer pref- 
erence, but in Lear’s personal ship every- 
thing was placed within easy reach of both 
pilot and copilot. 

Rework of the Lodestar cockpit produced 


SUPERSONIC 


“T’m going to kick her in the tail.” 

Within a few seconds after that message was radioed into Qperations at 
Edward Air Force Base by Lt. Col. F. K. (Pete) Everest, 33-year-old Chief 
of the Flight Test Operations Laboratory, his swept-wing jet fighter 
streaked through a nine-mile measured course to set a new world’s speed 
record. Speed of that run, made down on the deck, was 767 mph, pushing 
his average for the two fast passes to 754.98—the new mark. 

His aircraft was the North American F-100 Super Sabre, newest member 
of a new post-war family of operational supersonic jets. Powered by a 
Pratt & Whitney J57-P7 turbojet engine with an afterburner which provides 
the “kick in the tail,” the F-100 has a service ceiling over 50,000 feet and 
a combat radius of 500 nautical miles. It has a span of 36 feet, over-all 
length of 45 feet and over-all height of 14 feet—the big, fast brother of 
the F-86 Sabrejet. Sweep back of wing and tail is 45°. It is an air superiori- 
ty fighter designed for maximum climb, maneuverability, altitude, and speed. 


AIR SUPERIORITY FIGHTER 
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other changes, such as addition of a new 
type continuous reading fuel-indicating sys- 
tem for the new dual-type fuel supply, 
converted from the standard Lockheed type 
to the CAA-certificated system now ap- 
proved for airline use. 

Two electric fuel booster pumps were 
also added, aft of the engine firewall, to 
serve as auxiliary fuel pumps for the main 
fuel-supply system. 

Incidentally, the modification called for 
removal of all electrical wiring from the 
airplane and substitution of new approved 
electric wire marked to conform to supplied 
blueprints. 

Access to the cockpit was made simpler 
and less acrobatic by dropping the front 
wing spar a full eight inches and removing 
the bulkhead behind the pilot seats. Drop- 
ping the spar, says Israel, actually was a 
relatively simple structural change. 

In the Lear configuration, a galley comes 
next, and than a spacious, luxurious execu- 
tive cabin for 10 passengers, complete with 
a bar and television set. 

Result of this preliminary modification 
project of the Lodestar-to-‘“Learstar” was 
such that Lear doesn’t hesitate to guarantee 
270 mph true air speed at 10,000 feet on 
only 58% power (750 hp per engine with 
the Wright 1820 series 1275-hp engines). 

In fact, Israel and Lear made a little 
personal bet that the “Learstar’s” top cruise 
speed will soon be increased—Lear offered 
to pay Israel $200 for every mile added 
above 280 mph and Israel said he’d pay 
Bill $100 for every mile under 280! (Israel 
says it’s a cinch bet.) 

Regardless of how much more cleanup 
these men dream up, they already have 
created virtually a new executive transport 
for America’s fast growing group of busi- 
ness leaders who find it economical to 
travel via their own aircraft. 

Norman Warren, Lear’s Director of Ad- 
vertising, insists that “it can be clearly 
demonstrated that no twin-engine plane 
flying today will carry as many people, as 
fast, as far, as comfortably, into as many 
airports, and with as little maintenance 
as the “Learstar” conversion—regardless of 
price.” Confidence of the Lear staff, actual- 
ly, is based on already achieved perform- 
ance, so you can forgive them such 
enthusiasm. 

Lear believes there is a good field ahead 
for “Learstar” conversions because, of the 
625 original Model 18 Lodestars built by 
Lockheed, 270 are now in commission and 
225 of these are in the United States. 

Lockheed’s excellent original design gave 
the Model 18 top transport performance 
more than a decade ago as the result of 
more than 200,000 design engineering 
hours. Lear’s men have added tens of 
thousands of hours of engineering study to 
bring the “Learstar” up to date through 
application of new knowledge such as that 
supplied by Dr. Raspet. 

Originally used widely as a military troop 
transport, glider tow ship, hospital plane 
and whatnot, the old Lodestar has emerged 
as the newest and most sensational execu- 
tive aircraft now available to businessmen 
who need to get around to odd places in 
a hurry, and with economy. 

And you can blame it all on Bill Lear’s 
passion to whip drag, and Israel’s ability to 
engineer his boss’s ideas into reality, —& 
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Pictorial—Symbolic 
- (Continued from page 17) 


almost stagnant in the type of indication. 
Horizons grew smaller, then larger, then 
smaller; they changed from a bar to a 
ball, back to the bar; and are now tending 
again toward enlargement. In every stage 
the gyros were improved; legibility was 
improved; lighting was improved; but the | ------------------------------------------------------------------------------ 
same basic presentation always remained. 
In one instance the sensing was even re- 
versed, but was soon changed back. 
As aircraft became more complex, the 
instrument panel became more crowded. 
Each bit of information was added as it 
became necessary, but nothing was ever 
removed. Instrument flying became more 
(‘common and, with some exceptions, most 
aircraft fly today in all but extreme 
weather conditions; but not without a tre- PLdte es) ot, Ra MS IK GomOe” > 5. Set asa oe pe peta le aaa 
i mendous amount of training and continuous 
refresher, and not without a great deal of 
effort on the part of the pilot. Some pilots 
will deny that instrument flying is difficult 
and perhaps for these pilots it really isn’t 
a problem. For the average pilot, however, 
it is an effort which requires almost con- 
stant training to maintain proficiency. 
One of the reasons for this training re- 
quirement is the fact that from symbols 
it is difficult to visualize that which we Add them together and you get RAS— 


are used to seeing. Symbols must be memo- Reading Aviation Service—the top-notch 


rized and must be related to some basic ti A ft ‘ i 
visual cue to which we are accustomed. LEASES ESR RR AR ALANS Uh 


This calls for additional training just to | venient to all eastern industrial centers. ; 
learn what the symbols represent. READING 


Wouldn’t it reduce the training problem to 


radio service and installation—finesi 
in the East—right at Reading. 


aircraft maintenance— engines and 
propellers too—best available in 
the East. 


service such as you never enjoyed 
before. One-day inspections on most 
Twins; thoroughness and satisfaction 
you've never known before. 


INCORPORATED 


eliminate the symbols and replace them AVIATION SERVICE - INC. 
with a reproduction of these visual refer- Municipal Airport + Reading, Pa. 
| ences? 

Another reason for the difficulty of 
metrument flying is due to our physical Satisfied Customers Are Our Best Recommendation 


make-up. Man was not designed to operate 
efficiently without full use of all of his 
senses. The strongest of our sensory systems 
is vision. In maintaining balance, it is the 
visual sense which supplements and refines 
the inadequacies of the proprioceptive and 
equilibrium senses. For example, when 
making an ordinary turn in an aircraft 
under visual conditions, there is no appar- 
ent feeling of instability nor does this 
feeling exist when the turn is stopped and 
ihe plane rolled out to level flight; yet 
‘when under instrument conditions this 
same maneuver sometimes produces vertigo. 
The physiologists tell us that this is due 
to the inertia within our vestibular appa- 
'ratus which upsets our balance and pro- 
‘duces this vertigo. It can be established 
from this that the information which we 
receive from the artificial horizon and 
directional gyro is not strong enough to 
overcome this feeling of unbalance. It can 
| be stated, therefore, that if the horizon were 
designed to petrecee the 1 gaye which MR. DON BEELER major maintenance and modification jobs on the © 
under visual conditions, ver- “Chief Pi : ; ews : 
beo sePE Ely penta ae sR : Deth Oil Corp. business airplane fleet of the Delhi Oil Corporation. 
fs 5 Ets PAS allas, Texas 
Looking at this from the symbolic side of 
the argument, it would appear from past 
experience that proper training would take 6 a 
care of this problem. This is true in most 
instances but the cost of the initial instru- 
ment training plus the refresher training 
greatly increases the total cost of pilot 
training. Since we start by training the man 
to fly by using visual reference, why not 


(Continued on page 40) 


An interior view of the Delhi DC-3 


Within the past four years we have accomplished 34 


AIRCRAFT SERVICE, inc. 


P. O, BOX 7307 © DALLAS, TEXAS #¢ (GARLAND AIRPORT) 


}JANUARY 1954 39 


APPROACH 


SYMBOLIC 


Pictorial—Symbolic 
(Continued from page 39) 


try to reproduce these same references 
rather than recondition his reflexes to a 
completely different set of cues. The pres- 
ent method is like teaching a person to 
play music by ear and then forcing him to 
read notes during a concert. 

An experiment was carried out some 
years ago in which students were taught 
to fly only by instruments, starting with 
the initial flight. Although it required con- 
siderable training, it was found that the 
students became quite expert in handling 
the plane. Upon removing the hood, how- 
ever, the students were quite disoriented 
and incapable of making a landing. 

Now exactly what does this prove? Some 
will say that it proves conclusively that 
symbolic presentation is adequate to fly 
an airplane. With enough training this is 
true providing everything goes according 
to plan without change or without an 
emergency and if we have reliable equip- 
ment to produce the necessary signals 
throughout the entire flight, from take-off 
to a completed landing. 

Another type of experiment was carried 
out within the last 10 years in which 
students who were qualified in basic flight 
were placed under a hood and supplied 
with pictorial presentation of attitude and 
direction. In this experiment it was found 
that these students were capable of main- 
taining attitude, direction, and _ altitude, 
with very little effort within the first 10 
minutes of flight. When the hood was 
remoyed, these students were quite capable 
of landing the airplane. 

What does this prove? It very definitely 
proves that if the presentation is similar 
to visual reference, the ability to fly 
straight and level on instruments requires 
very little additional training beyond the 
basic visual flight training. There is nothing 
to be unlearned because the student is 
essentially flying in the same way that he 
flies under visual conditions. Since there 
is little or no transition required, the train- 
ing in instrument flying is reduced to 
learning navigation and traffic procedure. 

Those favoring symbolic presentation 
will argue that the advantages gained by 
any reduction in training will be over- 
shadowed by the additional cost of produc- 
ing pictorial instruments. As to the actual 
cost of the instruments, this might be 
true; but in the final analysis of the over- 
all cost of instruments and training, as 
well as the savings due to reduction in 
accidents attributed to pilot error during 
IFR, the price will be much less. 
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PICTORIAL 


COMPROMISE 


Most accidents during instrument con- 
ditions are due to the confusion of the 
pilot caused by his being overloaded with 
too many things to do at a critical time. 
Most pilots who have flown “on instru- 
ments” will admit that at one time or 
another they experienced panic when sev- 
eral operations had to be carried out almost 
simultaneously. If the data presented is 
more comparable to visual flight, it is 
obvious that there will be only as much 
confusion as encountered during visual 
conditions; less confusion, less accidents. 

Another factor which is pertinent to the 
problem of data presentation is the ques- 
tion as to just how far do we carry this 
pictorial idea. It is apparent that until 
some means of “seeing through” fog and 
rain is developed, it would be extremely 
difficult to create an actual reproduction 
of visual conditions. We can, however, 
design instruments which will present the 
required information in a much more 
natural way than is being indicated today. 
Horizons can be made to look like ground 
and sky with combined motions about the 
three axes appearing the same as they 
would during visual flight. Approach indi- 
cators can be made to look more like run- 
ways with enough change in perspective to 
more naturally simulate an approach. Navi- 


PICTORIAL COMPUTER, like this one developed by ARMA Corp. 
est means of knowing where he is at given time. Position is shown on aircraft chart 


gation devices can look more like the stand- 
ard aircraft charts. 

In the final analysis, the major factor 
which makes instrument flying difficult is 
the fact that the pilot’s natural environ- 
ment has been obscured. What he needs is 
something which resembles these natural 
cues. Even though he may not use the 
actual horizon for specific reference, he 
is always aware of it under contact con- 
ditions and his sense of balance is satis- 
fied. If under instrument conditions we can 
satisfy this same sense of balance, the pilot 
is at ease as to his attitude and is free to 
concentrate on the specific information 
required for navigation, endurance, and his 
designated mission. Pictorial presentation 
should be carried out to whatever extreme 
is required to make the job of flying the 
aircraft itself a reflex action. The other 
information required is specific and must 
be indicated as such. 

The ideas shown here are by no means 
a firm configuration, but are merely to 
show one concept. There are many ideas 
as to how instruments should appear, 
but they can only be considered as personal 
opinion unless a very careful psycho- 
physiological study is made with pilots and 
engineers to determine specifically what 
information is required, what is the most 
natural way to present this information. 

If the presentation more closely simu- 
lates the actual visual information, pilot 
training time can be reduced. Jf the in- 
formation requires little interpretation, 
there is less chance of confusion and hence 
less chance of accident. With less training 
and fewer accidents, cost will go down. 

Even with autopilots and approach coup- 
lers, the machine must still be monitored 
and the adage still holds—“‘A picture is 
worth a thousand words”—or symbols<=t 
[The opinions or assertions contained here- 
in are the private ones of the author and 
are not to be construed as official or re- 
flecting the views of Navy Department.] 
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Pilot’s Report 
(Continued from page 8) 


propeller tips and fuselage greatly reduces 
ibration in the cabin. 

7. Last, but by no means least, Lear has 
filled his “Learstar” with nylon Fuller 
brushes. These brushes, produced in strips, 
fre installed at every movable surface to 
educe what Lear calls “wing nibble” or 
inge turbulence and seepage. 

Most of these modifications resulted in 
ncrements in speed by contributing to 
aerodynamic efficiency, but it was not until 
e€ were at cruise altitude that the total 
effect of these increments—6 mph here, 4 
mph there and 3 mph someplace else— 
pwas translated into something really tangi- 
tble. I mean, of course, greater speed and 
improved performance. 
It is important to remember in discussing 
(performance that instruments do not al- 
ays mean exactly what they indicate. 
here always is a margin of error and that 
Herror can be so great at times that the 
information recorded is valueless. I was 
Hassured, however, that the fuel flow meter 
Hand other instruments had been calibrated 
rshortly before the “Learstar” was flown east 
for my demonstration flight. 

With that assurance, J put my faith in 
the “Learsiar” instruments and turned to 
the task of determining for myself what 
the aircraft would do at various power set- 
tings. Frankly, I was skeptical of West 
(Coast reports of the speeds established by 
(the airplane. I doubted that the perform- 
bance of the already clean Lodestar could 
be improved to such a great extent, but 
ponce in stabilized flight and with true air- 
Espeed pushing close to the 300-mph mark, 
my attitude underwent a change. 

The performance figures set forth in the 
[first two paragraphs of this article set 
the pattern for what I found and my 
skepticism slipped away rapidly. 

We climbed the “Learstar” out right 


TEST PILOT Herb Fisher and Bill Lear 
(left) inspect Learstar’s retractable tail- 
wheel. This, too, adds speed 


rpm to 1840 and manifold pressure to 27 
inches. Outside air was about 8° C. At 
those settings the “Learstar” settled out at 
an indicated 206 mph, true airspeed of 
250 mph and fuel flow of 500 lbs. My notes 
show that for this run we had a gross of 
18,800 Ibs. and an altitude of 11,000 feet. 
At the same altitude, gross and temper- 
ature, but with 27.5 inches and 1890 rpm, 
the “Learstar” indicated 214; true airspeed 
was 260 mph; and fuel flow was 540 lbs. 

I was especially interested in what the 
“Learstar” would do at 1900 rpm and 26.5 
inches at 11,000 feet, because a friend who 
flies a Lodestar had asked me to get a 
comparison for him. I did. With his Lode- 
star at those settings and altitude, IAS 


would be around 170 mph; TAS would be 
in the neighborhood of 208 mph and fuel 
flow would be somewhere between 525 and 
550 lbs. 

I set the “Learstar” at 26.5 inches and 
1900 rpm at 11,000 feet and temperature 
was 6° C. True airspeed was 248 mph. The 
missing links were outside temperature re- 
corded by the Lodestar and the slight 
difference in gross weights of the two air- 
craft, but even without those variables pin- 
pointed, the speed difference was remark- 
able. 

Most impressive to me was the fact that, 
with power settings and rpm identical on 
the airplanes, the true airspeed of the 

(Continued on page 42) 


Gives your career 
a flying start! 


There’s no ceiling to advancement for 
men qualified to do a job in aviation! 
Embry-Riddle accredited graduates are 
wanted by the entire aviation industry. 

For the fastest way to get complete 
training... to live, study, work and 
play in South Florida’s perfect 
year-round climate... 
write for complete 
information, NOW! 


MAIL THIS COUPON TODAY! 
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Dean of Admissions—Dept. 93 


I am interested in... 


AVIATION ADMINISTRATION 


Full, four-year University of Miami business adminis- 
tration degree course, with emphasis on aviation man- 
agement. Flight instruction conducted by Embry-Riddle. 


BUSINESS PiLOT 


Embry-Riddle two-year business course, including 
aviation management, at University of Miami. Leads 
to Commercial Pilot Certificate with Instrument and 
Multi-Engine Ratings, plus thorough training in Aero- 
nautical Technology. 


COMMERCIAL PILOT 


Best instructors, up-to-date aircraft, superb year- 
‘round flying conditions, experience gained with 
30,000 students. 


A&E COMBINED 
WITH COMMERCIAL PILOT 


Embry-Riddle combination training gives you avia- 
tion’s greatest opportunities. Airmen with dual pilot- 
technician ability urgently needed. 


AIRCRAFT & ENGINE MECHANICS 


Properly trained A & E Mechanics always in demand, 
Embry-Riddle students learn fast, with modern equip- 


ment, including jet... live aircraft. 


INSTRUMENT FLYING 


Dual instrument as well as Link Trainer, navigation, 
instruments, radio and navigational aids, and instru- 
ment flight procedures... all to qualify you as 


Instrument Pilot. 


TRAINING AUTHORIZED UNDER G.I. BILLS 


Embry-Riddle School of Aviation () A&E Mechanic 
Miami 30, Florida oO Commercial Pilot 
A&E Combined wit 
from take-off at 1500 fpm to conform to CO AXE Combined wit 


Please Print 


A&E Combined with 
— Private Pilot 


Instrument Rating 
Aviation Administration 
Business Pilot 

(] Veteran 
Check One { [] Non-Veteran 


noise reduction procedures recommended 
for most metropolitan areas. We then de- 
voted most of our time to running checks 
on the aircraft at various power settings. City 

In the low-cruise range, I dropped the | Stae 


Name. 
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Pilot's Report... 
(Continued from page 41) 


“Tearstar” was approximately 40 mph high- 
er—at about the same fuel consumption 
rate. 

On the high cruise side, the example 
cited in the opening paragraphs of this 
article is typical for the “Learstar.” 

Here is a “Learstar” performance table 
which will supply at a glance typical speeds 
attainable with this remarkably clean air- 


plane: 
MP RPM TAS TAS F.F. 
lbs./hr. 
lk 1840 206 250 500 
IES 1980 214 260 540 
30 2100 230 280 640 
29 2000 220 268 580 
31 2200 234 284 680 


These readings were all taken at an alti- 
tude of 11,000 feet and outside air temper- 
ature of 8° C. 

I found the “Learstar” to be an extreme- 
ly stable aircraft in all flight configurations 
encountered during the evaluation tests. 
This stability, always a characteristic of 
the basic Lodestar design, has been im- 
proved by the new wing sections, which 
have wing tips designed to reduce tip 
vortex to a minimum, and by modifications 
of the horizontal stabilizer and stabilizer 
tips. 

The “Learstar” I flew was the guinea pig 
of the conversion program and it recorded 
the high level of performance listed here 
despite the fact that it did not incorporate 
all of the modifications to be included in 
the prototype and production aircraft. Un- 
like the production airplane, the “Learstar” 
I flew did not include the new engine 
nacelle, which will make for another re- 
duction in drag, increased engine efficiency 
and improved engine temperatures. The 
full-closure landing gear wheel well doors 
had not been installed, nor did it carry the 
new Swedlow bird-proof windshield. And 
the streamlining of the new saddle forward 
of the stabilizer had not been completed. 

However, my guinea pig airplane had the 
benefit of enough modifications to bear out 
the Lear organization’s contention that, 
through meticulous attention to drag factors 
rather than through higher horsepower, a 


DIRECT HOURLY COSTS: 
Gasoline — 110 Gal/hr @ 40¢ 
Oil — 1 Gal/hr @ $2.00 
Airframe MOH @ $2/hr 
Engines MOH @ $6/hr 
A&E Maint. @ $5/Hr 
L'D'G Fees & Misc. $1/Hr 
Crew Travel Exp @ $2/Hr 
Total Annual Direct Cost 


Direct Cost Per Hour 


FIXED ANNUAL COSTS: 
Storage @ $75/Mo 
Depreciation 

Pilot & CoPilot Salaries 
Total Fixed Annual Cost 


ANNUAL INSURANCE: 
*Hull — All risk, ground & flight, incl. $1,500,000 
single limit aircraft liability — bodily injury, P.D., 
Passenger Liability and $50,000 per seat admitted 


passenger liability 


TOTAL ANNUAL COST 
Total Cost Per Hour 


MILEAGE COST: 
Miles (Average speed of 270 MPH) 
Cost Per Airplane Mile 

Cost per Seat-Mile (10-Seat Interior) 


basically sound airplane can be transformed 
into an extra-performance, more efficient 
vehicle. 

Lear’s target is a “Learstar” that will 
cruise consistently at 300 mph or better 
with a fuel consumption of approximately 
110 gallons an hour. Last August the 
“Learstar’ made two cruise runs at 18,000 
feet between Santa Monica and Catalina 
Island. On one of them, it attained a mark 
of 301 mph using 5744% of rated METO 
engine power. It is obvious that cruise 
figure will be materially bettered in “Lear- 


DOUGLAS F4D is Navy’s newest carrier-based jet interceptor. Piloted by LCDR. 
James B. Verdin, it set a speed mark of 753.4 mph at Salton Sea, California 
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YEARLY OPERATING TIME 


300 hrs. 500 hrs. 700 hrs. f 1000 bes. | 


$ 18,600 


$ 13,200 $ 30,800 $ 44,000 
600 1,400 2,000 

600 1,400 2,000 
1,800 4,200 6,000 
1,500 3,500 5,000 
300 700 1,000 

600 1,400 2,000 

$ 43,400 $ 62,000 

$62 $62 $62 


$ 10,995 


$ 47,995 
$159 $121 


.059 .045 


17,500 
$ 18,400 


$ 10,995 $ 10,995 $ 10,995 


$ 72,795 $ 91,395 
$104 $91 


$ 60,395 


135,000 
59 45 


189,000 
39 
039 


270,000 


stars” powered by the Wright 1525-hp 
C9HE engine. 

Right now, Lear Conversions, Inc., is 
guaranteeing 270 mph true airspeed as the 
cruise figure for the production “Learstar.” 
I have a suspicion that the figure will be 
upped before Number Three airplane rolls 
off the line. 

Still another aim of the Lear conversion 
program is a seat-mile cost in the neighbor- 
hood of three cents a mile. That figure 
is predicated on an average speed of 270 
mph for a 10-seat “Learstar” with a mini- 
mum yearly operating time of 1,000 hours. 
Cost per airplane mile, based on annual . 
mileage of at least 270,000 miles, is figured 
at about 34 cents. A more detailed picture 
of estimated operating costs for the “Lear- 
star” will be found in the table accompany- 
ing this article. 

To sum up, Lear is offering the private 
air travel market a Lodestar converted to 
the following “Learstar” specifications: 270 
mph and up, true airspeed, at 10,000 feet 
and at not more than 740 hp per engine; 
maximum range in excess of 3,000 miles, 
exceptional pilot visibility; spacious, deluxe 
cabin comfort; low seat-mile cost; depend- 
ability and safety. I find it hard to believe, 
too, but on the basis of my flights in the 
experimental “Learstar” I have no doubt 
that virtually all of those guarantees should 
be met in the completely modified airplane. 

If this report on my flight with the 
“Learstar” reads like the garbled notations 
of a pilot suffering from a bad case of 
vertigo, I’d like to quote Bill Lear: “Don’t. 
take my word for it. Fly it yourself.” hy 
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KLM’s Super Connie 
(Continued from page 13) 


airplanes use a constant indicated airspeed 
system for cruising, facilitating the control 
of the airplane as well as navigation and 
flight planning. For the L-1049C, 230 mph 
dial IAS is used, which at 23,000 ft. results 
in 287 knots TAS. For stages where range 
is critical, the IAS may be decreased with 
gross weight by 1 mph for every 1,000 lbs. 

During the initial flight-test of the 
L-1049C, various changes had to be in- 
corporated which have caused some extra 
drag on the airplane. It was not possible 
to rework the airplane before delivery, be- 
cause KLM required their “Super Connies” 
in order to cope with the huge traffic de- 
mand of the top season. However, KLM 
and Lockheed agreed to leave the test 
airplane at Burbank, enabling Lockheed 
to study the most efficient way- of incorpo- 
rating the changes in the design. 

The information now available on the 
results of this drag-reduction program is 
very satisfacory, even to the extent that 
drag reduction has been achieved on 
items which had not been changed during 
the flight test. Consequently, Lockheed is 
confident that eventually the aircraft drag 
will be reduced to the original values. 

For the time being, the extra drag is 
compensated for by using slightly higher 
power, thus flying at the original speed 
with a temporary penalty in fuel consump- 
tion. 

AUTOPILOT: The PB-10 autopilot in- 
eludes automatic altitude control which 
keeps the aircraft within 15 feet of a pre- 
set pressure altitude. This automatic allti- 
tude contro] is much more efficient than 
the old longitudinal control; it reduces 
variation in airspeed and increases safety. 

Due to the combination of an inherently 
more stable airplane and the improved 
autopilot, it was possible to reduce the 
minimum comfortable speed by 10 mph 
IAS, which in some cases resulted in 
lower fuel consumption, especially for 
flights with tailwinds and during holding 
procedures. 

HEATING AND REFRIGERATION: 
Compared with the L-749, the output of 


'the cabin air compressors is increased by 


_ about 100%, supplying 70 lbs. of fresh air 


every minute at a maximum pressure dif- 
ferential of almost 11 inches of mercury, 
which maintains sea-level cabin pressure 


| when flying at an altitude of 12,000 ft., 


and which keeps the cabin altitude down 
to 8,000 ft. when the aircraft is flying at 
24,000 ft. 

Due to the high output and pressure of 
the compressors, heating of the cabin is 
required only when flying in very low 
ambient temperatures. For operation in 
hot climates, the pressurized air is passed 
through intercoolers and an expansion 
turbine before entering the cabin. Cooling 
air for the intercoolers is obtained by open- 
ing air intake ducts on the under-surface 
of the wing. 

The cockpit has its own temperature 
control which is completely separate from 
that of the cabin, thus eliminating the 
difficulties encountered in other aircraft 
types where cockpits are too hot or cold. 

Some other interesting features of the 
Super Constellation are: 
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AUXILIARY ENGINE-OIL SYSTEM, 
permitting oil transfer to any engine tank 
from one reserve tank. By having the flight 
engineer replenish all engine tanks just 
prior to landing, topping off the eil may be 
accomplished simply by refilling the reserve 
tank, thus reducing ground delays. 

IMPROVED DE-ICER BOOTS cemented 
to the wing skin and operating under high 
pressure. This system has been successfully 
tried out on all-weather fighters. 

IMPROVED SAFETY through more e- 
mergency exits including full-size forward 
freight door, improved fire walls, and easy- 
to-operate emergency fluid shut-off system. 

BUILT-IN FUTURE GROWTH to 150,- 
000 Ibs. gross weight and turboprop instal- 
lation which will propel the aircraft at a 


speed of not less than 420 mph. 

Since August 15, the new airliners have 
been on scheduled passenger service on 
the KLM routes to New York, and passen- 
gers to South Africa have been enjoying 
the luxuries of the Super Constellation 
since October 4. At the end of this year, 
the ninth Super Constellation will be de- 
livered, and four more are to be added to 
KLM’s growing fleet in 1954. By then, 
Super Constellations will be introduced 
first on the routes to Curacao and to Rio 
de Janeiro, Buenos Aires and Santiago, 
and after that on the Far Eastern network 
extending to Djakarta and as far as Tokyo. 

KLM expects that the new planes will 
prove a major attraction to the traveling 

li 
public for the next years to come. jt 


PERFORMANCE 


oq 


You can relax now — Santa Claus will NOT get lost 
hunting your chimney Christmas Eve, On instruments like these, 
he could salvo his baggage down a piece of macaroni! 
For this reassurance, we can thank Dallas Secretary Alice Gunn who 
solved the problem of what to give a guy who’s got everything, 
by giving him a custom-designed Southwest Airmotive instrument 


panel, its components scientifically calibrated, balanced, 
and tested on the latest Eclipse-Pioneer-approved equipment. 
If Santa is the curious type and wants a peek at the backside, 
he’ll find the panel plumbed and wired for quick, easy removal. 
If, on the other hand, he wants to swap the panel for 
Alice Gunn, we can only tell him she’s 21, blonde, 
blue-eyed, 118 pounds, and 5’ 6”. From there, he’s on his own! 
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Wilcox “C A T”’ 


(Continued from page 16) 


able to fly the localizer right down to the 
end of the runway. The wind was easterly 
and variable. After Bob became a little 
familiar with the airplane and the use of 
the Computing Automatic Tracker, we 
blocked off the directional gyro and com- 
pass so that he would have only the ILS 
deviation needle to use in keeping lined up 
on the localizer course. The first of these 
approaches was made from an 80° reverse- 
ment turn to the 184° localizer beam. 
(This is not a standard ILS’ procedure, 
but it offered the most expeditious method 
when the Tower was able to clear us for 
the simulated ILS approach.) Bob turned 
through the localizer beam to a magnetic 
heading of 180°. 

The Wilcox Beech is equipped with 
both a CAT and a standard ILS indicator 
for comparative purposes. The subsequent 
heading corrections, and corresponding 
needle deflections to the left or right, ex- 
pressed in dots from neutral were as fol- 
lows: 

Needle Deviation 


Airplane Heading Cat Standard 
Thy TELS Sb 2a 
2. 164° 0 oat 
So IO IR 0 
4. 186° Sl, WIL 
ela 0 1B; 


VETTE 
_t 


WIND 


SKETCH shows the plan’s relative position along the localizer beam, and the airplane 
headings at time the readings (see listing in outside column of text) were taken 


The diagrammatic sketch (above) 
shows the airplane’s relative position along 
the localizer beam and the airplane head- 
ings at the time the readings were taken. 
Comparison of the tabulations with the 
sketch will show that in each position the 
CAT told the pilot what to do to get on 
the center of the localizer beam and stay 
there, while the Standard ILS needle told 
him only the airplane’s position relative 
to the center of that localizer beam. Notice 
that in position No. 5 the airplane is 
holding slightly downwind of the center 
of the localizer beam, but will continue to 
hold that relative position to the runway. 
The pilot is in a good position to make 
a landing from that approach. The 174° 


CESSNA 170 for 1954 was announced recently by Cessna Aircraft at Wichita. 
Paralleling this announcement was word of $155 reduction in the standard-equipped 
170’s_ factory delivered price. Airframe configuration of the new °170 and 
its flight characteristics have not been altered, but the airplane does feature 
two new color combinations. The shock-mounted instrument panel features a 
non-glare finish, and recessed mountings are provided in the standard panel for 
eight additional instruments plus two radios. The 170 is powered by 145-hp 
Continental engine, coupled with a McCauley propeller, and has 4%-hour range 
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heading was held to the runway without 
the use of a directional instrument and 
with only the CAT needle for reference. 

The next two approaches were made 
with only two or three major corrections 
and clearly indicated that Bob already had 
the knack of flying the CAT. Since he 
was doing this without the aid of a gyro 
or a compass, it was obvious that there 
was little to be gained by further such 
runs. 

After using the CAT and discussing its 
improvement over the standard ILS, the 
logical question was—why put a $495.00 
device in the airplane if four times that 
amount must be spent to get airplane 
heading information to feed into that de- 
vice? For every airplane equipped with a 
C-2 or C-4 compass, there are 10 business 
and airline airplanes flying without any 
means of supplying electronic direction 
sensing. 

I was invited to the Wilcox plant, where 
Bob Lee of the Sales-Engineering Depart- 
ment showed me the factory. We spent 
considerable time in the Research and 
Development Laboratories. A unit is under 
development which will make any ILS- 
equipped airplane easily modifiable to the 
CAT at relatively little extra cost. This 
is an electric sensing unit directly con- 
nected to a directional gyro. 

To take directional sensing from a gyro 
compass without increasing torque is no 
easy problem, but Wilcox has accomplished 
this in the experimental laboratory. It is 
now undergoing service tests in the com- 
pany airplanes and gives every indication 
of being a success. The unit, including a 
small inverter, weighs only three pounds 
more than a standard DG. It will sell for 
approximately $600.00. The modified di- 
rectional gyro with a coupled sensing unit 
should be available in a production model 
early in 1954. 

I have been assured of an opportunity 
to examine and to flight test a production 
model of the Directional Gyro Sensing 
Unit, and will report on it at a later date. 

Wilcox Computing Automatic Tracker 
improves on the functions of the ILS in- 
dicator system, It shows the pilot where 
he is going with reference to the localizer 
beam rather than where he is at that 
particular moment. With use, pilots learn 
the idiosyncrasies of each Instrument Low 
Approach System. Pilots of business and 
executive aircraft who are making ILS 
approaches to unfamiliar airports can do 
no anticipating. To them the CAT should 
offer particular eal. 
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(Continued from page 21) 


an indication of how important it is to 
have shelter. A shelter is one of the prime 
jBesecte tone for cold-weather operations. 
For sustained operations in extremely low 
temperatures at an Arctic station, you 
have to have a heated hangar. You should 
be able to pre-flight in that hangar, and 
+i out and get going directly from the 
hangar. You’d also have to have humidity 
(control.” 

|A. E. Ades: “Is the military giving any 
consideration to induction air heat or car- 
\Esretor heating?” 

(Col. Balchen: “At the present time as 
{far as we are concerned, the heat that we 
[have in our carburetors is sufficient for 
‘effective operations. I don’t believe we 
Ihave had any cases of carburetor icing 
of serious consequences on take-offs for the 
jpast five or six years. It was a serious 
{problem five or six years ago, however.” 
Fo E. Ades: “Do yow still use alcohol?” 
(Col. Balchen: “Yes, on certain types of 
( engines.” 

\T. D. Allegretti: “At a reported 30° be- 
low, we've noticed our cylinder head tem- 
ress drop down to 175°.” 

(Col. Balchen: “When you have extremely 
(cold temperatures up above, you have to 


watch your landing. Your head tempera- 
tures will drop out from under you.” 
T. D. Allegretti: “We have encountered 
and are still encountering carburetor ice 
problems. With the R2800 on the DC-4 we 
get carburetor ice. We’ve added another 
baffle to our air scoops to try to get more 
carburetor heat.” 
D. F. Coyne (General Foreman-Mainte- 
nance, Flying Tiger Line): “We haven’t 
had any trouble with head temperatures 
on our *4’s. We do operate P & W R2800- 
75’s which are pretty critical on head 
temperatures at times. As far as icing goes, 
we don’t have any major problems in 
flight.” 
J. Lederer: “I’d like to ask Col. Balchen 
a question. In addition to the equipment 
soaking up the cold and causing an in- 
crease in the amount of time to get things 
operating, does the cold cause any equip- 
ment failures?” : 
Col. Balchen: “Yes, in many cases it 
causes failures both in instruments and 
in powerplants several hours after take- 
off. Many times it makes the whole Arctic 
operation very unpredictable.” 
YT. D. Allegretti: “We have found some 
help for that problem as far as instru- 
ments, especially the air vacuum instru- 
ments, are concerned. We are now taking 
our air off the heated part of the airplane 
. . right out of the heated ducts and 
directly into the instruments. This has 
helped not only on days with freezing 
temperatures but also on moisture-laden 
days when our filter beeame saturated.” 
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LOCKHEED LODESTAR EXECUTIVE TRANSPORT 


Equipped with two couches, four reclining chairs and a desk, 
‘this Lodestar accommodates up to 10 executives. It has airline 
type fuel system, fire prevention, other safety features. Spare 
(engines, parts available. It is offered at a bargain price for 


NORTH AMERICAN B-25 EXECUTIVE TRANSPORT 


This high-speed transport is equipped to carry five to seven 
executives, coast to coast non-stop. Interior is sound-proofed, 
has large foam rubber bed, dual heating system for traveling 
‘comfort. Complete dual controls, instrumentation; also oxygen 
for passengers, crew. Immediate delivery 


Exaclusiue Offerings 


Capt. Cahill: “I think Northwest was cne 
of the first to encounter types of car- 
buretor icing other than throttle ice, to 
the extent that we have completely equip- 
ped our DC-4 fleet with fuel-flow meters, 
the only available instrument for DC-4 
installation to give an indication of other 
types of ice. We educate all our flight 
crews to interpret engine indications in 
terms of carburetor icing. On our Boeing 
aircraft we have torque meters, fuel-flow 
indicators, etc., that we use to diagnose 
the possibility of an engine malfunctioning 
because of carburetor ice. 

“We also have one other problem that 
hasn’t been touched on here as yet, and 
that’s oil cooler congealing. We have that 
to the extent that we do not believe in 
automatic control of oil temperature in 
extremely cold weather. Because tempera- 
ture sensing does the reverse of what you 
want it to do with a congealed oil radiator 
—it calls for opening the shutters if the 
oil temperature goes overboard—the proper 
thing to do is to close the oil cooler 
shutter doors if the temperature rise was 
due to congealing.” 

R. T. Peters: “The R 3350 engine which 
powers our Constellations employs the 
pressure type of carburetor which has 
been susceptible to what is known as 
water ingestion. Probably due to scoop 
effect, the water which is ingested into 
the induction system freezes in the impact 
tubes which are a part of the pressure- 
metering and sampling of mass air flow 
(Continued on page 46) 


EXECUTIVE TRANSPORT AIRCRAFT 


DOUGLAS B-23 EXECUTIVE TRANSPORT 


This B-23, with deluxe executive interior designed by Raymond 
Loewy, offers extra speed, longer range, higher altitude per- 
formance without sacrificing passenger comfort, and short- 
field performance. Owned by major oil company, it has had 


best possible maintenance. Immediate delivery 


These EXCLUSIVE OFFERINGS represent unusual opportunities 
to acquire private executive air transportation suited to your 
particular requirements of capacity, range, speed and landing 
field limitations. Write, wire or call us for additional infor- 
mation or a demonstration appointment. 


Our transport aircraft clearing house contains virtually all 
multi-engine transport aircraft presently available for sale, 
ranging in size and type from the Grumman Widgeon am- 
phibian to the Douglas DC-6 four-motored airliner. This clear- 
ing house is at your disposal to satisfy your transport aircraft 
needs. Let us know your requirements. 


WILLIAM C. WOLD ASSOCIATES 


EXCLUSIVE SALES AGENTS 


516 FIFTH AVE., N.Y. 36, N.Y.—MUrray Hill 7-2050—CABLE BILLWOLD, N.Y. 
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through the induction system of the en- 
gine. Once the impact air or this A 
chamber air is disturbed or restricted in 
any way, you get erratic engine operation. 
The answer to that was to provide an 
alternate source of this A chamber or 
impact air. We installed a switch-operated 
solenoid valve which takes impact air in 
from the oil cooler scoop. If there is any 
indication that we are experiencing water 
ingestion and freezing in the impact tubes, 
the flight engineer flips the switch which 
gives him an alternate source of this im- 
pact air, and then he plays the fuel flow 
by opening or closing the oil cooler door 
which varies the A chamber pressure in 
the carburetor. All this, of course, is 
prevalent only in our Constellations.” 


Wing Covers 


T. J. Healey: “I’d like to ask the op- 
ators to what extent they are using wing 
covers.” 

W. W. Mies: “We have done away with 
them almost completely. If it’s wet, the 
wing covers will freeze to the wings and 
you can’t get them off. If the snow is dry, 
you don’t need wing covers because the 
snow will blow off anyway.” 

A. D. Ades: “Trans-Canada is still using 
wing covers and we are programming the 
development and building of wing covers 
for our future aircraft, up to and including 
the Viscount turboprop airplanes. I find 
it very interesting that you have been able 
to drop them.” 

T. J. Healey: “We haven’t dropped them 
entirely, but their use has been reduced 
materially in the past five years.” 

J. H. O’Neill: “I agree that many times 
they are a lot more trouble than they are 
worth, but there are circumstances where 
there is nothing else that will do the job 
for you. While they are a lot of trouble 
to put on and take off, they do let you 
operate when you can’t get any shelter. 
You’d be out of business without them.” 
T. J. Healey: “There’s one thing in the 


“WATER ingested into induction system,” 
reported R. T. Peters, “freezes in tubes” 


“FUEL-FLOW meters on DC-4,” said Capt. 
Cahill, “gives indications of other icing” 


use of wing covers that should be borne 
in mind. The problem is not merely one 
of putting the covers on and taking them 
off, but today’s aircraft have fuselages of 
such size that you have to take into seri- 
ous consideration the problem of how you 
are going to remove the ice from the 
fuselage. That is fast approaching the 
seriousness that the wing-ice problem did 
a few years ago.” 

J. Lederer: “What happens when you 
pull the wing covers off and the airplane 
has to sit out on the end of the runway 
while you wait for other planes to land? 
Snow accumulates on the wings, and what 
do you do about it?” 

T. J. Healey: “You don’t pull the wing 
covers off until you’ve received your take- 
off clearance.” 

T. D. Allegretti: “We send men right 
out to the end of the runway and they 
pull the covers off at the last minute. It 
takes a lot of manpower putting the covers 
on and taking them off, but we operate 
more with them than we could without 
them.” 

J. H. O'Neill: “As Mr. Healey of Ameri- 
can Airlines brought out, you simply have 
to spread your schedules so that you can 
devote a certain amount of extra time 
to each trip. lf you don’t schedule trips 
that way, you'll get all bound up and 
nothing will work. I might add that it’s 
rather embarrassing to get down to the 
end of the runway and then find that you 
can’t take the wing covers off because they 
are frozen on.” 

W. W. Mies: We've found that a coat of 
glycol, sprayed on when the aircraft is on 
the ramp, will last quite a period of time. 
That eliminates the removal of wing co- 
vers at the end of the runway.” 

J. Lederer: “A recent NACA report con- 
firms the seriousness of this ice-on-the- 
wings situation. For some reason or other, 
there is more of that at some airports 
than at others.” 

Col. Balchen: “Ice on the wings is very 
critical on our new and larger jets. It’s a 
more serious problem than: it has ever 
been.” 

A. E. Ades: “Jt has been our policy at 
Trans-Canada not to dispatch any air- 
plane that has ice or frost on the wings. 
We cancel out the flight.” 

T. J. Healey: “That’s American’s policy, 
too, but it’s pretty hard to tell a passenger 


that an airplane can’t fly because it has 
a small amount of frost on it. There cer- 
tainly isn’t anything you can do about it, 
however, except to remove it.” 


Water Systems Icing 


A. E. Ades: “Let’s throw the meeting 
open now to leading edge de-icing, water 
systems, hydraulics and materials. 

“Mr. Eischeid, what is your opinion of 

the relative merits of the high-pressure 
thermal boot de-icer vs. the hot wing?” 
Capt. J. O. Eischeid: (Megr.-Flight At- 
lantic Region, Trans World Airlines): 
“TWA has found both systems to be sat- 
isfactory.” 
T. J. Healey: “From a maintenance point 
of view, in our more than five years ex- 
perience with the Convairs and DC-6’s, 
we have been very much satisfied with 
thermal wing de-icing. We think it’s far 
superior to any other device thus far. 

“We feel that with the combination of 
thermal wing-de-icing, NESA windshield 
de-icing, electric heated propeller boots, 
alcoho] de-icing aids and ample carburetor 
heat that we have on the Convair, and the 
ability to use Icex as an emergency 
reserve, we're better equipped today than 
we’ve ever been for winter flying.” 

Capt. Steers: “It’s interesting to listen 
to our radio when you have two types of 
aircraft operating in an area where icing 
conditions prevail. The pilots in the DC- 
3’s usually are busy singing a song of 
woe, while there is no word at all from the 
Convair pilots. The boys in the Convair 
cockpit are well satisfied with the wing 
heat and the electric boots on the props.” 
A. E. Ades: “Capt. Steers, would you 
comment on water-system problems?” 
Capt. Steers: “Since we are a short haul 
operator, we do not have too much of a 
problem, being able to drain the systems 
and carry sufficient water in thermos jugs. 
A long-haul operator would be more quali- 
fied to speak on this problem.” 

J. E. Conner: “Since we’re getting DC- 
6’s, I’m curious as to how the flushable 
toilets work in the winter. That’s a seri- 
ous problem with us. How do you keep 
them going? We have a lot of money in- 
vested in them and it looks as though 
we'll have to throw them away and go 
back to chemical toilets.” 

J. Lederer: “I’d like to know what the 
solution is to this whole matter of vents 
on the side of the ship, vents that water 
comes out of. What can keep the water 
from coming out, freezing and falling off 
in chunks?” 

R. T. Peters: “There have been some 
experiences along those lines, particularly 
on Constellation equipment. With a sump 
tank which drains the wash-water basins 
and then drains it all overboard from the 
aft belly of the airplane, it has been re- 
ported that pieces of ice accretion have 
collected at that location. The approach 
to that problem is one Lockheed is work- 
ing on and flight testing, and it will proba- 
bly be ready for installation sometime 
during the winter. It is a polyethylene 
type of overboard vent or drain tube 
which will drain the water an appreciable 
distance away from the airplane, a greater 
distance than we have now with the 
flush-type drain. In this interim period, 
however, we are polishing the belly area 
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f the plane just aft of the drain and ap- 
lying a solution of Icex to prevent the 
ccretion.” 

- E. Conner: “Is Lockheed now design- 

on heated exit for the wash-water out- 
fet ¢ 

. T. Peters: “That has been discussed. 
owever, I don’t know how far it has de- 
eloped.” 

. J. Healey: “Our experience with long- 
aul aircraft such as the DC-6 has been 
isappointing with respect to water lines. 
n real cold weather there is hardly a 
ip that doesn’t end up with one or more 
anes frozen. We had to completely cam- 
Daign the airplanes, from A to Z and from 
1 to tail, because there are so many 
aps in the system. 

“One thing we did was to make more 
se of vinyl plastic tubing because the 
hances of it bursting or failing are a lot 
sess than the standard aluminum line. 
We reworked our DC-6’s this way and this 
Dast winter our operation materially im- 
broved.” 
R. T. Peters: “We have always had 
rouble with freezing wash-water systems. 
When our 749-A’s were built, we utilized 
us much pliable rubber tubing as we 
ould. 

“Corrosion is another problem. Having 
o use water from all over the world, the 
ater faucets become so badly corroded 
hey won’t work.” 
&. E. Ades: “Commander Weatherup, 
yould you review for us the Navy’s pro- 
gram on materials affected by cold weath- 
ier.” 


| 
mdr. R. A. Weatherup (Head of 


ti 


} 
‘ 


echanical Equipment Design Branch, 
SN): “The Navy along with the Air 
Force has an extensive test program for 
Heveloping and proving standard fittings 
and components. These standard fittings 
and components appear in commercial air- 
aft as well as the military. Also, our 
complete airplanes undergo tests in the 
old-weather hangar at Eglin Air Force 
Base. All of this means our equipment is 
ell tested before it is delivered to the 
‘eet. 

“Going back to standard components, 
Wwe are in a continual battle with our 
manufacturers regarding standard equip- 
ment. Many progressive companies are in 
Ehe foreground in the development of light- 
®r equipment than is currently available 
: standard types. I’m in complete agree- 


ent with their aims and can assure you 
that the standards are constantly being 
‘evised as better equipment is developed. 
| “The Navy is active in the field of test- 
ing new materials for seals, hydraulic 
components, etc., in our different labora- 
ories, and our aim is to come up with 
etter standard components for military 
use.” 
A, E. Ades: “Do you feel that the present 
ower limit of temperature requirement, 
wpproximately -°60 F. is sufficiently low 
0 warrent carrying on in development this 
aried equipment in the new aircraft, or 
hould it be lowered?” 
mdr. Weatherup: “In the hydraulic 
eld, and I suspect it’s true in other fields, 
oo, if we drop that to -70°F we will be 
rtain to run into trouble in the higher 
perating temperatures. There is a limit 
o which the scientist can expand his 
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range of operation. I feel we'll get the 
best weapons by stopping about where we 
are on the lower end of the scale, and 
resorting to liberal use of heat and hangars 
for cold-weather operation.” 

J. Lederer: “I’d like to know something 
about the fire hazards involved in re- 
fueling while you’re using your heaters 
on the outside of the airplane.” 

A. E. Ades: “With reference to our 
‘Northstars’ in cold weather on the 
ground, we operate the aircraft heaters 
continuously. We do that, however, only 
under two conditions: 1) we have a pogo- 
stick DB principle of wire screen that goes 
over the exhaust outlet, and 2) we have 
what we call an elephant-trunk lead-in for 
combustion air and cabin air. This is about 
30 feet long and is taken up-wind of the 
airplane, well away from the aircraft. 
We've done this for the past four or five 
years and we’ve experienced no difficulties 
whatsoever. 

“We do not operate the DC-3 heaters. 
While they’re the same type of heater as 
the Janitrol, the exhaust is immediately 
over the wing, and we feel that it creates 
a hazard. We've attempted to design a 
screen outlet for that, but we haven't been 
too successful. 

“We'd rather operate a heater in the 
aircraft than try to operate a gasoline- 
burning heater on the ground and attach 
it to the aircraft. We feel it’s safer.” 

J. Lederer: “Do you carry survival equip- 
ment for your passengers?” 

A. E. Ades: “TCA does not.” 

J. Lederer: “Do you have any trouble 
with ice forming on the inside of your 
windshield?” 

A. E. Ades: “Not with TCA.” 

J. H. O’Neill: “The problem in the DC-4 
has not been ice but fog in letting down 
in wet weather. Even in the summertime, 
we've found that we had to use cockpit 
heaters on the windshield, and it gets 
pretty uncomfortable. As far as ice on the 
inside of the windshield is cencerned, we 
haven’t had that.” 

Cmdr. Weatherup:“The problem of guns 
in fighter aircraft is a real one. If you 
put in gun heaters, you solve the problem 
but you add weight. An interesting point 
is that gun trouble does not usually occur 
on your first hop in the morning. It occurs 
on the second. The theory is that when 
you take off on your first flight in the 
morning, the guns get chilled and then 
when you come on back down to the moist 
air at sea level, the guns collect moisture. 
Unless they are taken out and carefully 
serviced again, you run into trouble on 
the second hop. 

“I’m wondering if the airlines have any 
equipment of a similar nature that devel- 
ops that kind of trouble?” 

A. E. Ades:“Water systems are all that 
I can think of that might be associated 
with that or perhaps micro-switches.” 

J. Lederer: “Do you have any trouble 
with brakes freezing?” 

A. E. Ades: “We did until we took the 
disc covers off. The covers would collect 
snow which would melt and then refreeze. 
Beyond that we’ve had no trouble. 

“As you probably know, we had a Vis- 
count over for winter trials last year, and 
we found that the anti-skid device that 

(Continued on page 50) 
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Cable ‘‘Powplane’’ 


475 Fifth Avenue 


ALL TYPES OF AIRCRAFT 
LISTINGS SOLICITED 


Tel.: Murray Hill 6-8477 


POWERS & GEORGE 


AIRCRAFT BROKERS 


New York 17, N. Y. 


AIRCRAFT FOR SALE 


Executive Aircraft Twin Beechcraft D-18-S 


Immediate Delivery 


Always Hangered, Manufactured 1946 New O Time Engines, 
O Time on Airplane since 1,000 Hour Inspection 


Radio and Electrical Equipment: 

Collins VHF 5 Channel Transmitter 

Collins 17E MHF Transmitter 

Collins 37-P-2 Glide Path Antenna 

ARC R 15 Tunable Receiver—Omni and ILS 

ARC-1 50 Channel VHF Transceiver 

6 Channel Glidepath Receiver 

Marker Beacon Receiver 

F-11 tsolation Amplifier 

Bendix 4 Band ADF 

Bendix RA-10 Low Frequency and MHF 
Receiver 

Cabin Radio 

Cockpit Speakers 

Edgelighted Airline Type Plastic Overhead 
Radio Panel 

Complete Grimes Instrument Lights 

Landing Lights Nose and Both Wings 


407 North 8th Steret 


General: 

Hydromatic Propellers, 80 Gallon Nose 
Tank 

Prop Anti-lcer System, De-Icer Boots 

5 Chairs, Card Table, Thermos Jugs 

Latest Type Cockpit Seats 
Complete Paint, White Top, Blue Trim, 
Light Gray Fuselage and Wings 

Interior Remodeled in 1951 Including Spe- 
cial Soundproofing 

Cockpit Reupholstered and Soundproofed 
1953 

New Wing Tanks 1953, New Tires and 
Brakes at last 100 Hour Inspection 

Price to Include 2 Spare Engines, O Time 
Since Overhaul 

Present Engines are New, O Time Engines 

Total Time on Airplane 3,000 Hours 


$60,000 


Airplane at Lambert Field, St. Louis, Missouri 


Mississippi River Fuel Corporation 
GArfield 2030 


St. Louis 1, Missouri 
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DC-3 Lodestar DI8S 
Conversion-Maintenance-Parts 
Complete Service & Sales 


BEECHCRAFT 


Excellent used Twins and Bonanzas. 
Guaranteed to be as represented. 

For the best used BEECHCRAFTS, contact your 
—BEECHCRAFT DISTRIBUTOR— 
ATLANTIC AVIATION CORPORATION 
Teterboro Airport, Teterboro, N. J. 

Tel: Hasbrouck Heights 8-1740 


FOR SALE 


DOUGLAS Dc-4—D¢-3—C-47 


CONVAIR 240 


BEECHCRAFT 
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LODESTAR 


Twins—D18S—C1 8S 
Widgeon—Goose 
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For Conversion 


For complete accurate information on 
TRANSPORT, EXECUTIVE or MILITARY 
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White Piains, New York 
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EXECUTIVE AIRCRAFT 


Delivery —In Our Own Name 


—In Our Own Hangars 


TODAY for your immediate inspection 


A. R. C. 15D Omni, R-15 Receiver 
F-11 Isolation Amplifier 


SUPER-92 DC-3 


Deluxe Executive 
Just Completed 


Bendix MN53 Marker Receivers 


Collins 17L VHF 180 Ch. Trans. 
17M VHF 360 Ch. Trans. 
51R VHF 280 Ch. Revr. 
51R VH Omni, RMI 
560 Flight System 
51Z 3-light marker 

| 51V UHF 20 Ch. Glide Slope 

18S MHF 20 Ch. Tr.-Revr. 


LVTR-36 V x i New ship guarantee, complete 8000 hour overhaul, Super-92 engines, Collins radio, 
| pear Revr. SHEE $6. CBes Ee beautiful custom interior, 200 miles per hour. Today’s finest executive air trans- 
} ADF-12, ADF-14, L-2 Auto- pertation. Exterior paint color and design to your own preference. 
| pilot 


| Sperry A-12 Autopilot - 
| C-2 Gyrosyn Compass 
H-5 Gyro Horizon 


Douglas DC-3, C-47 Parts 
| Beechcraft D18S, 35 Parts M A L L A R D 
Goodrich Hayes _ Brakes—C-47—DC-3 peas 


Deicer Boots—D18S, DC-3 
Tires—DC-3, D18S, Lodestar 


Pratt & Whitney R985, R1830 Parts 


Complete Executive Interior —- 
Janitrol Heat, Ship-shore : ; 
phone, etc. Complete Execu- 
tive radio Omni VHF ILS 
ADF MHF LF Traded on 
Super-92 DC-3 


Continental E185 Parts 
Wright R1820 Parts 


Call TErryhill 5-1511 for Airex Service 


DOVE 


Beautiful interior 
Full Bendix Radio 
VHF, OmniMag, 
RMI, etc. Autopiloz, 
gyrosyn Traded on 
Super-92 DC-3 


INVERTERS & PARTS 


CLARENCE CARRUTHERS INC. 
'79 Wall Street, New York 5, N. Y. 


Telephone Cable Address 
HA 2-5934 Clarcarru, N. Y. 
EXECUTIVE TRANSPORT AIRCRAFT 
All Models : 
NTSO, Relicense, 
BEECHCRAFT LOCKHEED x 2 
CONVAIR GRUMMAN ere 
DOUGLAS. CESSNA ss 3 
AERO COMMANDER Bendix autopilot sy 
JIM WELSCH aircrart sates en Mea 
60 East 42nd Street, Suite 628 
New York 17, New York Murray Hill 7-5884 
- RES 
DESIGN BONANZAS 


$4995 and up 
new and used 


| iB FABRICATION 
“CUSTOM INTERIORS” 


Horton and Horton Upholsterers 
| Municipal Airport Houston, Texas 


ALSO 


PV. Deluxe interior and equipment 
Collins radio, Sperry Gyrosyn, etc. 


LODESTAR®“"’ interior and equipment 
Traded on Super-92 DC-3 
Special executive—$88,000 
DC- Good looking, safe, comfortable, eco- 


nomical 


Big results — 
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SKYWAYS is the only publication that 
offers specialized coverage of one of 
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tion—flight operations of high utility Other DC-3 to your specifications—$83,000 up 
aircraft. These are the end users and 
buyers of all kinds of aircraft, equip- 
ment and services. 
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SUPER-92 


ever 200 mph for your DC-3 


R1830-SUPER-92 engines will cruise your DC-3 at over 200 miles per hour, and climb faster, with 
better and safer single engine ceiling. Super-92’s combine the performance of R1830-75 and -94 with 
the reliability and welght of -92. Superior cooling and sturdier construction permit a normal 700 HP 
cruise instead of the 600 HP of -92. 

Super-92s, completely CAA approved, combine the reliable-92 crankcase and carburetor system with 
new -75 cylinders and high dome pistons, designed for better cooling, greater strength, higher horsepower, 


and more efticient operation. Many other improvements include rockers, pins, rings, harnesses, all 
bulletins, etc. Super-92 strength and dependability have been proven through thousands of successful 
hours of practical executive DC-3 operation with no structural or other failure. Names of users are 


available to interested parties. 


Super-92 overhaul intervals and costs are the same as -92. With 10% high regular cruising speed, 


maintenance and fuel costs per mile are lower. Super-92s can give you 20,000 or more 


extra miles (32 


average trips) between engine changes—(more maintenance savings.) 
Super-92s are completely interchangeable with -92, with no extra costs. Differences are in the engines 


—not in mounting, cowling, accessories, connections, 


lines, weight, ete. Full guarantee ef both the 


Super-92 and your personal satisfaction. Begin a new, faster, safer, mere economical operation with your 


next engine thange. Make your appointment today with 


ENGINE WORKS 


Lambert Field Inc. 
Pratt & Whitney Wright 


Sale CAA Overhaul 


St. Louis, Mo. 


Continental Lycoming 


Exchange 


Mobile Shop—Quick Change Installation at Your Own Airport 


BUSINESS AIRCRAFT 
We are specialists in the installation 
And servicing of 
COLLINS 
BENDIX 
ARC 


COMPUTERS, SEXTANTS 


E-6B COMPUTERS (Dalton) with leather 
case ($10.00 value) $7.95, like new $4.95. 
Illustrated direction manual ($3.00 value) 
$1.50. 

SEXTANTS, bubble averaging with case 
($300.00 value) like new, Fairchild or Link 
$16.85, Bausch & Lomb $26.85. 


KANE AERO EQUIPMENT COMPANY 


2308 N. E. 23rd St., Oklahoma City, Okla. 


We have a complete stock for immediate installation 
“Quality & Dependability for over seventeen years’’ 


PAGE AIRWAYS, 
ROCHESTER AIRPORT 
ROCHESTER, NEW YORK 


GENESEE 7301 


INC. 


TWIN BEECHCRAFTS 


CisS and Di8S Transport—Excellent 
Condition fully equipped from $25,000 


LODESTAR EXECUTIVES 


Why take less for your money? 
Ready to go complete from $55,000 


WE INVITE INQUIRIES FOR ANY TYPES 
WINGS, INC., AMBLER, PA. 


LODESTAR-DOUGLAS B-26 
B-25 PARTS 


Brown Airport 


Box 4033 DD. MOODY & CO. Tulsa, Okla. 


We Buy DC-3 and (-47 


—also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines, 

We are not brokers 


Beldex Corp. sf"rsuis, mo. 


FOR IMMEDIATE SALE 
AT-6-D 


QUANTITY 25 
TIME SINCE NEW: 


30 Min. TO 463 Hrs. 
24 VOLT 


EXCELLENT CONDITION 


Available as is or Overhauled 


AVIATION EXPORT CO., LTD., INC. 
5478 WILSHIRE BLVD. 
LOS ANGELES, CALIF. 
WeEbster 11681 


WE CAN DELIVER NOW ! !! 


SPERRY A-12 AUTOPILOTS 


with 


Automate Approach Control 


DC-3'S - LODEST ARS -B-23's 
“The Fastest and Finest Installation in the Country” 
Inquiries Invited—Call or Wire 
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was put on the wheels was very successful. 
It’s a Maxaret device developed by the 
Dunlop people. We found that the airplane 
was very controllable on icy runways under 
all conditions. From our experience, we'd 
say it’s the most successful such device on 
the market. We are sufficiently interested 
in it to specify it for our fleet of aircraft. 
“One subject we haven't touched on, 
gentlemen, is that of communications. Our 
communications in Canadian operations 
are sometimes rather seriously affected by 
the Northern lights which are associated 
with cold weather operations. Col. Bal- 
chen, would you tell us something of your 
experiences in that direction?” 


Communications Black-Outs 


Col. Balchen: “We have all kinds of 
headaches with communications equipment 
in high-latitude flights. We have what you 
refer to as Aurora Borealis affecting com- 
munications, but that is not the primary 
cause. At the Univeristy of Alaska they 
have been conducting some very interest- 
ing investigations in upper layers, and 
they are giving us forecasts on electronic 
blackouts. These blackouts seem to be 
related to an entirely different phenom- 
enon than Aurora Borealis. They seem to 
be related to shifting Ionospheric layers. 
When we get into those regions which we 
call ‘Far North,’ we have absolute com- 
munications blackouts over long periods. 
When you start operating transport routes 
up there, you will experience those black- 
out areas too. We hope, for the sake of 
your future operations up there, that we’ll 
have most of those problems solved by 
the time you are ready. 

“We can remedy quite a lot of it in the 
ultra high frequency ranges maybe with 
high power at the ground stations for the 
medium frequencies or maybe the scien- 
tists will devise some other ways to put 
the communications through, But it is very 
sad as far as we are concerned today. 
It has amounted to cancellation of flights, 
flights from Alaska to the North Pole and 
back, and from Greenland to Alaska and 
back. You just can’t get anything through. 

“I had an experience in 1942 at BW-8. 
An electronic blackout lasted three weeks. 
We couldn’t get anything in or out on 
any of our regular channels. You’ll run 
into this when you get your transport 
routes up through there.” 

A. E. Ades: “Is it possible to predict 
with any degree of accuracy when these 
blackouts will occur?” 
Col. Balchen: “As I said before, the 
University of Alaska is doing magnificent 
work in forecasting these electronic black- 
outs. They have reached a point now 
where they can give you the degree of 
blackout on the day of the blackout, say 
50% blackout and then 100% blackout.” 
T. J. Healey: “What area would these 
blackouts cover?” 
Col. Balchen: “It generally covers the 
(Continued on page 52) 
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USED PLANES FOR SALE 


BEECHCRAFT 


IBONANZA N5166éC€ B-35, 100 hours since EO, 
1100 hours airframe, 10 gal. aux., glare shields, 
igyro panel, air conditioner, constant speed 
iprop, good tires, flares, complete radio, gray 
ith black trim, interior in perfect shape, cur- 
itains, Best offer takes it. Riley Aircraft Sales 
orporation, 4505 San Carlos, Dallas, Texas, 
Lakeside 7714. 


$2.00 CAN SAVE YOU HUNDREDS. Read our 
iscellaneous advertisement. Aircraft Listing 

Bureau, 1907 Archer, Chicago, Illinois. 

EXECUTIVE TRANSPORT AIRCRAFT 


FOR COMPLETE market reports of available 
eech, Convair, Curtiss, Douglas, Grumman, 
ockheed or other multi-engine aircraft, write 


mn call William C. Wold Associates, 516 Fifth 


ve., New York 36, N. Y., Telephone Murray 
7-2050. 


AERONAUTICAL BOOKS 


DPAVIATION BOOKS—The following outstanding 
ooks by Charles A. Zweng lead the field and 
repare you for your rating. Included with each 

Hbeok are authentic examinations with new ma- 
erial not available elsewhere. Also included is 
a late Government Weather Map pertinent to 
he examination. Why take a chance? Zweng 

books include: Airline Transport Pilot Rating 

'$4.00; Flight Instructor $3.50; New 1953 Re- 

vised “Flight Engineer Rating Book” $4.00; 

t ink Instructor $4.00; Private & Commercial 

Rating (with the new examinations) $4.00; 
adio and Instrument Flying (with new exami- 

fmations ) $4.00; Meteorology for Airmen $3.00; 

KAircraft and Engine Mechanic (1953 edition) 

F ncluding hydraulics, weight and balance $4.00; 

fParachute Technician Rating $3.00; Flight Dis- 

qpatcher including Control Tower rating $4.00; 

(Civil Air Regulations $1.00; Airport Operation 
and Management $4.50; Zweng Aviation Dic- 
ionary $6.00; Practical Manual or the E6B 
omputer $3:00; Ground Instructor Rating 

RS Flight Instructor Oral Examination 
$1.00. Leading Airline Executives and Pilots 

howe their success to early training with Zweng 

Hbooks. Pan American Navigation 


|12021-22 Ventura Blvd., N. Hollywood, Calif. 


LYING THE OMNIRANGE by Charles A. Zweng, 
ew second edition fully illustrated, designed 
eo aid the pilot in flying the new Omnirange 
NStations being established by the C.A.A. Order 
HC.O.D. or postpaid. Deluxe edition only $4.00. 
WNew “Helicopter Rating” (First Edition) 275 
Wpages, illustrated, by Charles A. Zweng exami- 
nations included $4.75. Important books on 
aviation by other authors include: “Safety 
After Solo” $3.50; ‘Stick and Rudder’ $5.00; 
f ‘Jet Aircraft Power Systems” $6.00; Crop 
Dusting (set of 6 manuals) $12.00; “Air 
Stewardess Log Books Deluxe” $2.00; other 
ogs $1.00 up. New “Steele” Log Book De- 
uxe $1.50; Senior Pilot Log Deluxe 256 
pages $4.70; “‘Airline Pilot Log” Deluxe, 256 
pages $4.70; “Air Navigator Log’, $2.00; 
‘Flight Engineer Log’, $2.00; “Pilot Log 
lilitary Type’, $2.00; Meteorology with ex- 
nminations $3.00. Pan American Navigation 
ervice, 12021-22 Ventura Blvd., N. Holly- 
ood, Calif. (Free General Catalog) 


MBULLET RACEPLANE. Homebuilt, Economical, 
ow-Winged, Speedy Monoplane. Blueprints 
39.00. Corb Craft, 81 Elmerston, Rochester 


Rates for Undispiayed Classified Advertising: 25¢ per word, minimum charge first 10 words $2.50, 
prepaid with order. Add 4 words if Box Number is included in lieu of advertiser’s name and address. 


NAVIGATOR Rating Examinations included in 
New Acronautical Navigation by Charles A. 
Zweng, $3.00; Fairchild Surplus. (Electrical 
Average) Sextant $17.50; PILOTS supplement 
your training. Order ‘Ground Instructor” $4.00 
and “Ground Instructor’s Rating” $4.00; Ex- 
aminations included. These books by ‘“‘Zweng” 
prepare you for increased earning power. Pan 
American Navigation Service, 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


AERONAUTICAL PUBLICATIONS 


CAA EXAMS: Obtain your CAA licenses by using 
a Ross guaranteed questionnaire based upon the 
current CAA exams. Our frequent revisions in- 
sure you receiving the latest authentic “multiple 
choice examinations including maps’. Select 
your Ross questionnaires from the complete list 
below: ‘Commercial Pilot $4.00”; ‘Instrument 
Pilot $4.00” ‘‘Airline Transport Pilot $4.00”; 
“Flight Instructor $4.00”; Private Pilot $1.00”; 
“New Civil Air Regulations Manual for Pilots 
50c”; “Engine Mechanic $3.00”; “Aircraft 
Mechanic $3.00”; “Flight Engineer $4.00”; 
“Fundamentals of Instruction $1.50”; ‘‘Meteor- 
ology Instructors $2.50”; “Navigation Instruc- 
tors $2.50”; ‘Engine Instructors $2.50”; 
“Aircraft Instructors $2.50”; C.A.R. Instructors 
$2.50”; ‘Control Tower Operator $3.00”; 
“Parachute Rigger $3.00”; “Career Opportuni- 
ties in Aviation Manual 15c”; Special Limited 
Offer! A complete Ross Library consisting 
of the above 18 books for only $15.00. 
This introductory offer is for a limited time 
only, so take advantage of its tremendous sav- 
ings today! Order Postpaid or C.O.D. direct 
from Ross Aero Publishers. Administration Bldg. 
Box 7071-B, Commercial Airport, Tulsa, Okla. 


CAA EXAMS. We have all the complete guaran- 
teed exams for each rating also booklets that 
tell how to get the rating. The exams are re- 
vised weekly and are based on the exact word 
for word CAA exams. The booklets contain 
diagrams, short cuts, clear explanations of every- 
thing you should know, do and have to get the 
rating. Save money, studying and time by 
ordering on a guaranteed 10 day tral basis. 
Commercial Exams. Commercial Booklet, In- 
strument Exams, Instrument Booklet, ATR 
Exams, ATR Booklet, A Mechanic Exams, E 
Mechanic Exams, A & E Booklet, Flight In- 
structor Exams, Flight Instructor Booklet, Pri- 
vate Exams, Private Booklet, also any unlisted 
rating exams. Any item $5.00. Special 4 price 
if you order any 4 items for $10.00. Acme 
Flying School, Meacham Field, Ft. Worth, 
Texas. 


LEARN TO FLY with the Aviation Cadets. Men 
18 to 27 get $105 a month while learning. 
Prepare quickly for qualifying examinations. 
Guaranteed “Practice Tests” with answers— 
Cadet and Officer Candidates—each $3.25. 
Both $5.00. Prepaid. Cranwell Books, Air Insti- 
tute, Adams, Mass. 


PASS CAA EXAMS. The exact word for word 
copies of the new CAA exams is the basis of 
our questions and answers. You get our old and 
new sets including a guarantee. Order yours 
now on a 10 day trial basis. All subjects for 
any rating $10.00. Any 4 ratings $20.00. Exam 
Clerk, Box 1073-A, Washington 13, D. C. 
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AVIATION EQUIPMENT & SUPPLIES 


oe ee ee eee ee 
L2A AAF Intermediate Jacket, blue nylon, 
quilted rayon lining, wool interlined, knit cuffs 
and neckband, size 36 to 46. new. Price $10.95 
each. Sent postpaid if remittance accompanies 
order, otherwise C.O.D. Flying Equipment Sales 
Co., 1641-5 W. Wolfram St., Dept. S, Chicago 


13 U. OF |. 
LIBRARY 


KELMETS: ANH-15 AAF tan cloth, sponge rub- 
ber earcups $2.00 each. A-11 AAF_ kidskin 
leather, sponge rubber earcups $3.45 each. 
Leather helmet with chin cup $1.50. White or 
tan cloth helmet $1.00. New. State size. Flying 
Equipment Sales Co., 1651-5 W. Wolfram St. 
Dept. S, Chicago 13, Il. : 


A2~ JACKET, horsehide or goaiskin leather, 
rayon lined, zippered and wood knit waist- 
band and cuffs. Size 36 to 46 $17.95 each, 
size 48 & 50 $18.95 each. New. Sent postpaid 
if remittance accompanies order, otherwise 
C.0.D. Flying Equipment Sales Co., 1641-5 
W. Wolfram Street, Dept. S$, Chicago 13, Ill. 


MICROPHONE T38C, new, with coiled cord, 
$8.75. Flying Equipment Sales Co., 1641-5 
W. Wolfram St., Dept. S, Chicago 13, Ill. 


PILOT LICENSE CASES PI, genuine black 
morocco leather, $2.50 each, plus 20% F. E. 
tax. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, Ill. 


GOGGLES AN6530, clear lense, metal frame 
$3.25. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, Ill. 


BUSINESS OPPORTUNITIES 


START your own aviation business with little 
capital. 47 opportunities. Details free. Christo- 
pher Publications, Holtsville 23, N. Y. 


Free wholesale catalog. Nationally advertised 
merchandise. SKYWAYS Box 341. 


CHARTS & MAPS 


AVIATION Charts now available from our new 
Chart Division. We are agents for the Coast 
and Geodetic Survey. Our service includes 
Aeronautical Sectional. World Aeronautical, Di- 
rection Finding, Navigational Flight, ete. Dis- 
tributors for New Plastic Relief Map of the 
United States $37.50. (Free Catalog.) Pan 
American Navigation Service. 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


HELP WANTED 
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GOOD PAYING JOBS NOW OPEN. Confidential 
reports on who to contact for best opportunities 
and big pay for pilots and ground personnel 
with airlines, feeder lines, non-scheduled oper- 
ators, corporation aircraft, flight schools, aircraft 
factories, crop dusters and many others. Foreign 
and domestic jobs for skilled and unskilled. 
Also, mining, oil, construction and government 
openings. All for only $2.00. with one year 
registration and advisory service. The best jobs 
go to those who know where to look. Satisfac- 
tion guaranteed. RESEARCH SERVICES, Avi- 
ation Divsion, Box 2904-SF, St. Louis, 17, 
Missouri. 


FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1954 “Foreign Service Directory” gives Up-To- 
Minute Facts on Military & Civilian Construc- 
tion, Government Jobs, Major Oil Listings. 
Aviation, Transportation, Steamship Lines, Min- 
ing, Importers, Exporters, How-When-Where to 
apply. App. forms. Hot List Firms Hiring; $1.00 
postpaid. Global Reports, Box 883-SS, Holly- 
wood 28, Calif. 


(Continued on page 52) 


51 


CLASSIFIED ADVERTISING 


(Continued from page 51) 


ALASKA ! ! ! Last American Frontier. $1.00 
brings 1954 Business Directory & Government 
Map. Military & Civilian Construction; Hom- 
stead & Highway facts; Mining, Aviation, Fur 
Farming; Grazing, Timber, Travel directions. 
List of firms hiring. How to apply. Alaska Op- 
portunist, Box 92, SS, Hollywood 28, Calif. 


WANTED-AVIATION RADIO EXPERT, experience 
in installation and service of COLLINS and 
BENDIX equipment desired. Chief requirement 
“AAA” TROUBLESHOOTER. Most attractive 
offer in the country. INVESTIGATE. Replies 
held in strictest confidence. SKYWAYS Box 342. 


COMMERCIAL PILOT desires corporation flying. 
4500 hours, all type aircraft. BS in Mechanical 
Engineering. Experienced USA and foreign fly- 
ing. Write SKYWAYS Box 343. 


INSTRUMENTS 


i ST iss Sar 
NAVIGATION INSTRUMENTS: New Batori (all 
metal Precision Computer) Pocket size, 454 
inches, with Leather case and Instructions 
$15.00. Fairchild averaging sextants new sur- 
plus $47.50; Bausch & Lomb Sextants, new 
condition $49.75; Hamilton Master Navigation 
Watches $85.00. Dalton Model “‘G” Computer 
(new) $7.50; Weems Mark II Plotter $2.00; 
Dalton E-6B Computer $10.00; ‘New Pressure 
Pattern Drift Computer,” $2.50; New Pan 
American A-2 Dead Reckoning Time. Speed, 
Distance Computer DeLuxe with Leatherette 
Case $3.00. American Airlines computer $6.00; 
(Free Catalog.) Pan American Navigation Serv- 
ice, 12021-22 Ventura Blvd., N. Hollywood, 
Calif. 

FREE CATALOG describing famous Weems navi- 
gation aids and instruments. Send today. Weems 
Mark II Plotter (statute miles) $2.00 Weems 
Mark II N Plotter (nautical miles) $2.50; Dal- 
ton E-6B Computer $10.00; Dalton Mark VII 
Computer $5.00; Link Bubble Sextant $37.50; 
many navigation books including FLYING THE 
OMNIRANGE. Zweng $4.00; INSTRUMENT 
FLYING, Weems and Zweng $4.50; ELEC- 
TRONIC NAVIGATION. Orman $4.50; 
LEARNING TO NAVIGATE, Weems and 
Eberle $2.00; STAR CHART, Illyne $1.00; 
complete line of government charts and publi- 
cations. Do as other navigators, pilots and 
students do. Select your navigation aids and 
instruments from the Weems Catalog. Send for 
it today. Address Department 9, WEEMS 
SYSTEM OF NAVIGATION, ANNAPOLIS, 
MD. 


E-6B COMPUTERS, Dalton, with 30 page direc- 
tion booklet, like new $4.95, with leather cases 
$5.45 ($10.00 value). 20% discount on lots 
of 12. SEXTANTS, Fairchild or Link, bubble 
averaging type, with carrying cases, like new 
$16.85. Money back guarantee. Kane Aero 
Equipment Co., 2308 N.E. 23rd St., Oklahoma 
City, Okla. 


MISCELLANEOUS 


$2.00 can save you hundreds. It’s NEW!! Now 
you can receive information each month on 
hundreds of aircraft for sale throughout the 
United States. At a glance you will know what 
is available, hours, date licensed, price, eic., of 
practically every type of airplane manufactured. 
We tell you who own the aircraft and you deal 
direct, saving time, eliminating hours of travel, 
and by knowing the market you get the bes! 
deal possible. You can receive your first copy 
listing aircraft for sale IMMEDIATELY. DON’T 
WAITI!! Send $2.00 TODAY for a full year’s 
subscription. Aircraft Listing Bureau, 1907 
Archer Ave., Chicago 16, IIl. 


PATCHES: Miliary or Civilian wings stamped 
with gold or silver. Wings and name $1.00 
each, 3 for $2.00. Names only 2 for $1.00. 
JULIE’S LEATHERCRAFT, Lone Tree, Iowa. 


BUY WHOLESALE—DiRECT FROM US—25,000 
Items, Catalog 25c. (Refundable). Matthews, 
1472-V4 Broadway, NYC 36. 


YOUR Leather Jacket renovated expertly. F REE 
circular. Berlew Mfg. Co., Dept. 33. Freeport, 
N.Y. 
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area north of the Brooks Range and over 
the Canadian Archipelago. It covers most 
of Greenland down toward BW-7, and it 
covers part of the Arctic Norwegian Sea 
to. the North Pole. It covers the Arctic 
area down to the Davis Straits.” 

J. Lederer: “Is that true of the Antarctic, 
too?” 

Col. Balchen: “Yes. This phenomena 
seems to be associated with atmospheric 
layers located at the Poles.” 

R. L. Stacy: (Asst. Director-Operations, 
TWA): “Is this a seasonal proposition?” 
Col. Balchen: “No, we have it all year 
‘round. We have a seasonal problem in 
our twilight barriers which, in the high 
latitudes, we have just prior to the mid- 
night sun interval. We have some twilight 
barriers to cross when entering the Arctic 
regions. We have long twilight areas in 
the spring and fall in high latitudes which 
block out our radio and prevent celestial 
observations. We need radar.” 

A. E. Ades: “May I just summarize our 
discussion and draw a few conclusions 
from the items we have covered today. 

“Most troubles relating to winter opera- 
tions and the effects of reduced ambient 
temperatures on aircraft can be categor- 
ized in two main groups. These two em- 
body the problems encountered while the 
aircraft is in flight, and the problems 
encountered while the aircraft is on the 
ground. We all seem to agree that, for 
the most part, the in-flight problems are 
subordinate to those on the ground. 

“It would appear that one of the major 
in-flight problems is the tendency of oil 
coolers to congeal and subsequently fail. 
This is a problem with which we in TCA 
have been closely associated. I gather, how- 
ever, from our discussion that those of us 
who have this problem have been able to 
devise and adopt means and methods of 
circumventing this difficulty. 

“The major ground handling problems 
relate to the effects of very low ambients 
and associated wind chill on the aircraft, 
the men working on the aircraft and the 
handling of passengers. We seem to have 
reached a common solution in our methods 
of keeping the passengers happy under 
adverse weather conditions. Direct aircraft 
dispatch from the hangar seems to be the 
most practical and simple solution. 

“While the problems of very low am- 
bients and severe wind chill have not yet 
directly affected the commercial operator 
to any great extent, they have both been 
very real problems to the Military. With 
the advent of Global Polar Path Com- 
mercial operation, these problems are go- 
ing to be at the doorstep of many airline 
operators. It is essential, therefore, that 
we take every advantage of the great 
wealth of experience and technical infor- 
mation presently being gained by Military 
Arctic Operations. I will leave you with this 
thought in the-hope that we now have a bet- 
ter appreciation of each other’s problems 
and what is being done about them.” a or 
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A Landmark in Aviation Since 1928 


Since 1928, aircraft owners from coast to coast have made 
SPARTAN’S facilities at Tulsa their landmark of repair, 


overhaul and conversion. In 1946, the volume of business 


from the eastern seaboard made the establishment of a base 
at Trenton, New Jersey, advisable. Now, at either of these, 
you are assured of the finest in aircraft service. SPARTAN 
invites you to fly in for a visit to inspect their shops and see 
how they will take care of your plane. If not convenient to 


visit, a phone call, telegram or letter will bring information 


as to how we may serve you. 


> Age SFAR 7AWV -.. Your Airplane is A/zvays in GOOD HANDS 


SPARTAN AIRCRAFT COMPANY 
AVIATION SERVICE DIVISION 


MUNICIPAL AIRPORT MERCER COUNTY AIRPORT 
Repair Station No. 3530 
WEST TRENTON, NEW JERSEY 


Repair Station No. 50 
TULSA, OKLAHOMA 
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or top-flight performance and protection make this 
famous pair your traveling companions. Not only do 


Wherever You Fly-- Enjoy 


Flying Red Horse aviation products have the approval 


Top Engine Performance 


of every major aircraft builder. ..surpass rigid specifica- 


with Famous Flying tions of the Army and Navy—but they can be found at 


hundreds of U.S. airports, coast to coast, border to border. 
Red Horse Products ! Take a tip! Always take off with the Flying Red Horse! 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates; MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


